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The Electrical Age. 


With this issue there is combined with SourHERN ELEc- 
TRICIAN, THE ExvectricaL AGE published for more than a 
quarter century in New York City. All subscribers to 
THE Execrrican AGE will hereafter receive SouTH- 
ERN ELEcTRICIAN to the end of the period to which their 
subseriptions have been paid. With this, the January 1911 
issue, THe ExecrricALn AGE would have started its 
42nd volume. Since SOUTHERN ELECTRICIAN in absorbing 
it constitutes a continuation, the January 1911 issue is 
numbered volume 42, number one. 


Southern Power Engineering. 

In looking back upon recent developments of the elec- 
trical industry, striking features come to notice, which will 
go down in electrical history dated 1910. Many of these 
developments are modifications or special applications of 
already existing apparatus, while not a few are newly born 
ideas worked into definite form and applied to a definite 
purpose heretofore unknown commercially, 

In other sections of this issue, the new things which 
are successful products of the past year are taken up and 
their relation to the various fields of electrical activity dis- 
eussed. While the material presented, bears especially 
upon the engineering development of Southern States, 
such developments are not far different from those which 
may be accomplished in other sections presenting similar 
conditions. The South has only recently reached the stage 
where its engineering achievements form valuable contri- 
butions to the progress of the country. 

Due to the splendid water powers of the South, hydro- 
electric installations are particularly important features in 
the generation of power. The types of engineering con- 
struction required for the development of any power site 
makes each such development an interesting problem. In 
the sections of the South where water powers are not 
available, the selection of prime movers seem to favor the 
steam turbine and gas units. In those eases where the 
water power development has little storage and the run 
off uncertain a part of the year, a combination of hydro- 
electric and turbo-electrie installations is good practice. 

The general tendency in power generation is decidedly 
toward alternating current, generating at a medium high 
voltage, stepping up to high voltage for transmission of 
from 66,000 to $100,000 volts and transforming for dis- 
tributing networks requiring low voltage, and obtaining 
direct current by the rotary converter. A development 
in the Southern industrial fields is the tendency toward 
the use of low and mixed pressure turbines in connec- 
tion with already existing reciprocating steam engines 
using the exhaust steam. Since-a large percentage of 
Southern plants, now established, are using steam equip- 
ments and finding it necessary to expand rapidly, it is ex- 
pected that the near future will bring about interesting 
applications of electrical energy in Southern industries. 
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eX Review of Southern Central Station 
Developments. 


(Contributed Exclusively to SouTHERN ELECTRICIAN. ) 


iy ft arog BY THOMAS COMMERFORD MARTIN, SECRETARY N. HE. L. A. 


NY -study of ctaianie statistics soon reveals inet the 
A Siouth has witnessed in recent years a very remark- 
ible development in central station work. The writer has 
endéavored to throw together ‘a few ef these figures believ- 
ing’ they will be of general interest, especially.in this issue 
-of ‘the SovtirerRN Exrcrrician devoted to a general. review. 
From the table presented at the ‘end of this. article, showing 
the number of central stations in the South, it will be seen 
that in the two recognized Southern 
divisions the inerease in the number 
of stations from April 1908, to: Oc- 
‘tober 1910,"has been 202, or from 
1106 to’ 1308. Some authorities 
might be inclined to include the 
‘figures of Missouri and New Mex- 
ied, ‘but they are given separately. 
As the gain in number of. stations 
‘in. the whole’ country was 654 it 
‘will be seen ‘that the Southern gain 
of 202 was ‘one-third of the whole 
‘4a very striking, and satisfactory 
@xhibit. oo" 

“Tt is not,‘ of course, possible to- 
bring detail figures down to so re- 
“éent & date as October 1910, but on 
looking*into the data bearing upon 
April, 1908, it will be seen that the 
stations of ‘that ‘period, as com- 
pared with those of five years pre- 
viously Were.in'an unusually active 
condition. ° The figures available 
‘are those of the U. S. Census of- 
fice, which were issued recently and 
which went through the hands of 
the writer ‘as special expert of the 
Census on electrical matters. They 
compare 1902 and 1907, that is; they come down to the 
beginning of 1908. It is shown that in 1902 there were 
655 stations in the sixteen States and District of Columbia. 
Whereas 1069 were scheduled five years later, or a few 
less than are actually included in the table referred to 
abiove. The diserepaney is due probably to slightly dif- 
ferent methods of enumeration, one company or “Station” 
composing sometimes several sub-companies or plants. 

In order to obtain a mental picture of the distribution 
of central station in the United States and to give a gén- 
eral idea of the distribution in the South, curves have been 
plotted and presented herewith as based on the data of 
commercial and municipal central stations reported in 
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1907. .Further than showing a distribution of cen- 
tral stations, the entire set of curves is intended to pre- 
sent the data for ready comparison of the various lines of 
central station business and development by sections dur- 
ing the period 1902 to 1907. 
states in Fig. 1, is rather unusual, such grouping is pre- 
sented only for convenience in showing up the overlapping 
or development of certain sections. From the curve in 

Fig. 1, showing the number of sta- 
tions for 1910, it will be noticed 
that there has been a particularly 
active section for the establish- 
ment of central stations, in what is 
known as the Piedmont section of 
the South _ Tennessee, 
Kentucky, West Virginia, Virginia, 
North Carolina, South Carolina, 
Georgia and Alabama. This per- 
centage of increase in the number 


ineluding 


of plants is particularly interesting 
_ since it 1s taken from data showing 
the increase since 1907. It serves 
to confirm the tendencies set forth 
by data at that time as to the séc- 
tions from which further inereases 
.in central station development could 
- be expected. Other interesting fea- 
tures observed from this curve of 
per cent. increase in number of 
 statrons are, the large percentages 


of increase in the Western States — 


and the. development of. those ‘sec- 
tions which at the 1907 enumera- 
tion possessed a. emigll: number of 
Ho arascmmerriaes oo ce Splantse- 

The curve of gross income from central stations ‘in 1907 
is plotted so as to be directly eomparable with the: ‘number 
of stations in 1910 and the percentagé of inerease ain this 
number since 1907. It will be noted that the pereentage 
of gross income from 1902 to 1907. presents _ a curve whieh 
is decidedly similar to the percentage of increase in num- 
ber of stations since 1907. It would be natural to expect 
that the regions showing central station activity would be 
those in which the income from plants and the possibilities 
of future business could be expected to be greatest, and it 
is gratifying to note that this has in general been the éase. 
Although there is no information from which to draw defi- 
nite conelusions as to what shape the curve of increase in 
eross income since 1907 would take, it is believed that a 
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comparison of the two sets of curves above referred to will 
reyeal that no strikingly fertile new central station field 
has developed since 1907 and that the tendeney is towards 
the intensive working of the present fields which are well 
established. 

From the information presented in Fig. 2 striking com- 
parisons can be made in regard to the variation of the cen- 
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the numerous cotton mils and turning over four million 
spindles, nearly 35 pev cent. of the total number in the 
South. Fig, 3 presents interesting information in regard 
to the average output for a customer in the South and the 
intensity to which the field is worked at the present time. 
If it can be assumed that the output is in direct propor- 
tion to the number of stations, it can and would be’ ex- 
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‘tral station load throughout the Southern States. South 
‘Carolina shows up in a striking manner, its horsepower in 
: motors, a large percentage of which is distributed among 
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pected that the hollow shown by the curve in West Vir- 
ginia, Virginia and North Carolina'would be filled at the 
present time to a considerable extent on account of the char- 
acteristic increase shown in Fig. 1 by the per cent. of in- 
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crease in the number of stations during the past three 
years. 

The information presented in Fig. 4 is interesting, due 
to the fact that there is a decided increase in the motor 
load .revealing that this feature of central station output 
bears a favorable relation to the lighting output and there- 

fore tending to bring about a load factor agreeable to the 

satisfactory working of the central station. Fig. 5 is pre- 
sented to definitely picture the hydro-electric development 
of the South in what is known as the Piedmont section. 
While this chart shows a thoroughly well developed growth 
of power from natural resources, it is estimated that the 
water power of the South has only been utilized to a small 
extent, there being available according to best authorities 
based on geological surveys, approximately 9,000,000 horse- 
power, only 10 per cent. of which has been used. 


NO. OF NO. OF 

- - STATIONS STATIONS 

APRIL 1908. oct. 1910. 

SOUTH ATLANTIC STATES: 
Maryland, Delaware & Dist. Col. 50 61 
Hilgridia Ge irae oa ers wivke dens 41 55 
GeOTre1a tietamie ihe aes a ae eee 100 125 
Souti- Carolinas sits. s'< 0s lte 49 55 
INOrt ae © areola vesceon cris eevee ec snere 82 98 
NATSU ey pee eae one yee bea ae 62 79 
Wester ViTeinid-. acs os! soned oasis ao 61 
SOUTH CENTRAL STATES: 

IONE NG Kyte sta s sis we atale'e es Sieiny P83 87 
Tenn eSSG. erent nes Sega es oo 74 90 
AV ab arn tccchers cvciccs scsi atene oceromies ye 53 67 
MMIISSISSI Discs cial kos eee ears 73 80 
TOUWISTATA A hensive erties eee taeeh kaos le 39 48 
PATICATIGAS Hite sleet nee eteee eee ere 63 76 
Oklghonia es wciacs awaies epics 63 80 
Maxactinntenctr mechan tietecsheieistecen a ee PRE 246 
1106 1308 
WMissouris) 0-5 oe tain ct ete 158 179 
New Mexico wks vere ces 6s oe 15 19 
Total “in -pOUl esa da ss aie 1297 1506 
Total-tr- U.s8. sls stp ote isles ete 5015 5669 


The following data may be regarded as thoroughly in- 
elusive, dealing with equipment and output: 
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No. or STATIONS: 1902 1907 
Soutly eA ante cesses a resettle ees 251 390 
Souths Gembralianeepey wie ier 404 679 

TG bebe hate hes snteis a toe 655 1,069 

KiLtowatT CAPAciITty OF DYNAMOS: 

Southw a tantiee sos. feud aes 62,301 195,309 
PouiNeC eriral Ai px se ease stein 82,259 165,969 
Mote avs Ass bs th ee aes 144,560 361,278 

HORSEPOWER ENGINES AND 

WATER WHEELS: 1902: * 1907 
SoutheeA tlan tae ss < wie ete 92,641 295,265 
Mouth Gentral <0. 2 aes 117,192 244,422 - 
Motala eat cent oe eae 209,833 539,687 

K. W. Ovureut: 

South Atlantie =. : 3 .<esee5e 102,990,575 266,437,175 
South Central: sterasue< conte 153,905,350 257,387,610 
fbn WADI mmnG ere fhe cio Ae 256,895,925 523,824,785 

Arc LAMPS: 1902 1907 
SoutheAslantie we cht shes esate 17,183 27,103 
South Central esc iee onan: sets 29,320 39,794 

46,503 66,897 

INCANDESCENT LAMPS: 

South vuAtlantic¢«.2.5< seen sees 611,001 1,915,725 
Southi-Centralieecwaicee aes 1,022,298 2,697,115 
1,633,299 4,612,840 


The “Capitalization” is not particularly revelatory of 
real conditions in such matters, but it is worthy of note 
that the actual cost of the total equipment here represented 
in plant and line rose from $41,791,207 in 1902 to no less 
than $117,879,725 at the beginning of 1908. In five years — 
therefore seventy millions were invested in the central sta- 
tion industry in the South. 

These are surely impressive figures, and no reason exists — 
for any belief that the rate of growth has slackened. The 
statistics of inerease in number of central stations is direct 
evidence to the contrary. Moreover since 1907-8 there has 
been a rapid development in power companies and power 
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transmission lines, all of which will cause tremendous jumps 
in the next figures obtainable in 1912. 

One of the most significant features of Southern devel- 
opment is the existence of power cireuits ramifying over 
whole States. A visitor to the South, from Washington to 
Atlanta for example cannot but note, with surprise and 
enthusiasm, that from early morning until late evening, as 
the train proceeds, power lines one after the other loom 
into sight, paralleling, crossing and looping the railroad and 
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reaching out to hundreds of new mills and factories and 
serving as nerve ganglia for scores of prosperous commu- 
nities. In such work as well as in the swift adoption of 
all the new electrical ideas and developments, the South 
is distinetively a leader and example for the whole country. 
The general electrical rate of increase for the country as a 
whole is from 15 to 20 per cent. per annum, and some sec- 
tions and cities of the South are doing much better than 
this, in practically all departments. 


The Water Powers of Alabama. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY EUGENE ALLEN SMITH, STATE GEOLOGIST OF ALABAMA. 


While: there are’ five: principat: drainage: areas: in~ Ala- 
bama, viz.: the Apalachicola, the Choctawhatchee, the Pen- 
sacola, the Mobile, and the Tennessee, the water powers 
are mainly on the two last named basins, which embraces 
most of the area of the State, except a small territory in 
the Southeastern part. 

In general the large water powers are above the fall 
line of the main streams, the fall line being where the older 
and more consolidated rock formations pass under the 
younger rocks of the Coastal plain. In the Coastal plain, 
which embraces about three-fifths of the area of the State, 
the streams are practically graded, and thus devoid of any 
very decided falls. Above the fall line the streams flow 
in general through narrow channels and have swift cur- 


rents and numerous falls or shoals, affording most suitable: 


localities for the development of water powers. 

Roughly speaking the fall line extends from Columbus, 
Ga., on the Chattahoochee river Westward to Tallassee on 
the Tallapoosa, Wetumpka on the Coosa, Centerville on 
the Cahaba, Tuscaloosa on the Warrior and thence to the 
Northwestern corner of the State. While small water 
powers up to 50 and exceptionally up to 150 horsepower 
have been utilized mostly for grist mills in practically 
every county in the State, the really important water pow- 
ers have been developed in comparatively few places, at 
Tallassee on the Tallapoosa river by the Tallassee Mills 
Company, and a few miles above at the power plant of 
the Montgomery Power Company. 

CHATTAHOOCHEE RIVER AND TRIBUTARIES. 

From West Point in Georgia Southward the boundary 
of Alabama is on the West bank of the Chattahoochee 
river, which leaves all the water power of the main river 
in Georgia territory. There are many creeks flowing into 
the river from the Alabama side, some of which have con- 
siderable fall as they come from a high plateau. Some of 
these which have been examined show from 7 to 11 horse 
power per foot of fall and might well be utilized. These 


are Big Uchee, Hatchechubbee, Cowikee, arn ny and 


Omussee Creeks. 
TALLAPOOSA RIVER AND TRIBUTARIES. 

At Tallassee Falls on this river the Factory Company 
utilizes a fall of 64 feet, with the development of 8,900 
horse power at minimum low water. A few miles further 
up the river, the Montgomery Power Company has a 40 
feet dam by means of which they realize at the wheels 
5,572 net horse power. At the Double Bridges Ferry, still 
further up this river, a dam 35 to 40 feet high would 
develop a net horse power in proportion to the head the 
same as that developed at the Montgomery Power Com- 
pany’s dam. 


From the mouth of Big Sandy Creek to a place one 
mile above Griffin’s Ferry, a distance of 32 miles, the. fall 
of the Tallapoosa river is 176.5 feet. Nearly all of this 
fall ean be utilized for power by developments similar to 
those which have been referred to above. 

COOSA RIVER AND TRIBUTARIES. 

The Coosa River has its beginning at the confluence of 
the Etowah and Oostanaula at Rome, Ga., a short distance 
West of the Alabama line. The lower end of the Coosa 
is at its junction with the Tallapoosa a few miles below 
Wetumpka, where the two form the Alabama River. From 
Rome down to Greensport, Ala., a distanee of about 108 
miles by the river, the stream is navigable by steamboats, 
the total fall being only about 55 feet. This part of the 
river will therefore not be considered as having any water 
power value. Below Greensport, Ala., down to Wetumpka, 
a distance of 142 miles, there is a fall of about 340 feet. 
This section of the river it is proposed to make navigable 
by the construction of locks and dams in connection with 
which many fine water powers can be developed without 
interfering with navigation. Plans have been made by the 
government engineers for the location and construction of 
31 locks varying in lift from 5.83 feet to 15 feet and 
eapable of developing from 1,308 net horse power to 4,505 
net horse power, according to the lift of each. Only the 
three uppermost of these locks have been completed. The 
4th lock below Greensport and the 31st at Wetumpka are 
under construetion. Details of the available water power 
at each of the proposed locks will be found in the publiea- 
tions of the Alabama and National Geological Surveys 
above cited. 

The tributaries of the Coosa River from Wetumpka 
up, according to estimates made by the Alabama Geological 
Survey, are capable of affording an aggregate of 195 horse 
power per foot of fall, On these tributaries there are 
many important water powers, very few of which have 
been surveyed. A few details where the falls have been 
measured may not be out of place, Talladega Creek, in the 
vicinity of Taylor’s Mill, has a fall of 73 feet in one mile, 
where it emerges from the Crystalline rocks. Taking the 
flow at Nottingham, we may say that during the low water 
of 1900 and 1901 this 73 feet of fall would have produced 
438 net horse power without storage. This 73 feet is 
probably the most precipitous shoal on the larger creek, 
but above it for 4 or 5 miles the creek has a number of 
rapids and shoals that will admit of good development. 
The head wategs of this stream in the neighborhood of 
Pyriton in Clay county have high falls on them. 

Choecoloeco Creek is a very large and constant stream, 
and has many rapids where good powers could be devel- 
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oped by dams. During a season such as low water of 
1900 or 1901 a 10-foot dam near Jenifer would develop 
86 net horse power. A 10-foot dam at any point near the 
mouth of the creek would develop 140 net horse power dur- 
ing the given season. Big Wills Creek, at the old Wesson 
Mill, two miles North of Attalla, has a good site for a 
25-foot dam. The flow at this point on October 16, 1901, 
was 107 second-feet, which with a fall of 25 feet, will give 
242 net horse power. The fall on other tributaries named 
has not been ascertained. 


BLACK WARRIOR RIVER AND TRIBUTARIES. 

The Black Warrior River is formed by the confluence 
of the Locust and Mulberry forks and runs in a South- 
westerly direction. by Tuscaloosa to Demopolis, Alabama, 
at which point it enters the Tombigbee. The Mulberry 
fork receives an important tributary known as the Sipsey 
at old Warrior Town in Walker county. In the 92 miles 
from Old Warrior Town to Tuscaloosa there is a fall of 
158 feet. The distribution of this fall 1s shown by the 
table in the water power bulletins quoted above. There 
are gage stations both at Tuscaloosa and Cordova, Ala- 
bama, where systematic discharge measurements have been 
made for a number of years. Measurements at these two 
stations at the same stage of low water, November, 1901, 
show a discharge of 825 second-feet at Tuscaloosa, and 285 
second-feet at Cordova. At minimum stage of driest years 
the water gets considerably lower, but the figures named 
are safe for low season in all ordinary years, and will be 
used below for determining the power available at differ- 
ent sites along the river. Locks 10 to 15 are completed, 
and locks 16 and 17 are under construction at Squaw 
Shoals. 
bridge at Tuscaloosa. Estimates have been made of availa- 
ble horse power at the lock sites originally proposed, but 
subsequently the number of locks above Tuscaloosa and 
the heights at the dams have been very materially changed 
by reducing the number and inereasing the lift. 

The best power on the river is at Squaw Shoals, 26 
miles above Tuscaloosa, covered by locks Nos. 7, 8 and 9, 
each having a lift of 14 feet, and making a total fall on 
Squaw Shoals of 42 feet. This can be developed to best 
advantage by constructing a canal from the top of pro- 
posed dam at lock No. 9, along the river bank, two miles 
in length, to a point opposite the foot of Squaw Shoals, 
below lock No. 7. This canal, taking the river water not 
needed for lockage, and allowing two feet for grade and 
storage, will utilize a net head of 40 feet, and produce 
2,400 net horse power continuously, or 4,800 net horse 
power for a 12-hour run per day,. storing the. water above 
lock. No, 9 during the 12 idle hours. 

CAHABA RIVER. 

This river rises near Birmingham, Ala., 
Southerly direction, enters the Alabama River at a point 
just below Selma. From published notes of a survey made 
by the Corps of Engineers U. 8. A., a profile has been 
constructed begmning. at the Southwestern boundary of 
Shelby county and running down the river a distance of 


and flows in a 


110 miles to its mouth, in which distance there is a fall of : 


227 feet. 


Measurements and 
Centervile and; at Sydenton but have not extended over 
sufficient length of time to’ give aecurate measurements ‘of 
discharge ‘at all seasons. From measurements made on 


No. 10, formerly No. 1, is the first lock above the. 


observations have been made at ' 
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the same ae at Ceiiteryills and at farrell. near the Roath: 
of the river, it is estimated that the flow at Centerville is 
about one-third of that at the mouth of the river. The 
closest estimate that can at this time be made of the river 
discharge for ordinary low stage of water at Centerville, 
is 344 second-feet, and from this the following estimates 
have been made: Power No. 1. This can be developed 
either by building a dam 34 feet high at- mouth of Dry 
Creek or by building a low dam near the head of half-mile 
rapids and a canal from it to a point opposite the mouth 
of Dry Creek. Such a development would give about 500 
net horse power with an 80 per cent. turbine at very low 
season. This power would be near Blocton, Ala. Power 
No. 2. By building 15-foot dam at the head of Bailey 
Reach Rapids near the mouth of Big Ugly Creek and con- 
structing from this point a canal along the river bank 
about 4 miles long to the mouth of Little Cahaba River, a: 
practical head of 54 feet can be developed which would 
produce about 800 net horse power. The same power 
could be developed by building a high dam lower down the 
river, having a short canal, or the power could be divided 
into two separate powers. This power site is between. 
River Bend and Cadle in Bibb county. Power No. 3. 
This power could probably best be developed by erecting. 
a dam at Centerville 23.6 feet high. This would produce 
732 horse power without storage. A plant running only 
12 hours a day and storing water at night could utilize 
1440 net horse power. Power No. 4. This power could 
be developed by a 16-foot dam about 17 miles below Cen- 
terville and would produce 670 horse power without stor- 
age, or 1,340 feet with storage. Power No. 5. A 15-foot 
dam‘ at*Bloeks Cut-off would produce 750 continuous or 
1,500 12-hour horsepower. Power No. 6. A 14-foot dam 
at the foot of Shoal No. 24, or a 5-foot dam at its head 
and a short ‘canal would producé 720 continuous or 1,400 
12 hour horse power. Power No. 7. A 20-foot dam at 
Fikes Ferry near Marion would develop 1,100, continuous 
or 3,200 12 hour horse power. 
TENNESSEE RIVER AND TRIBUTARIES. 

In the Tennessee river in the vieinity of Florenee, Ala., 
are several shoals capable of development of power in large 
quantity. The shoals are a succession of caseades amidst 
numerous islands, in a river bed varying in width from 
half a mile to three miles. The numerous channels thus 
formed are very irregular in fall and direction. The differ- 
ence between high and low water is only 5 or 6 feet, ‘eorre- 
sponding to a difference of 50 feet at Chattanooga. 


Beginning at Brown’s Ferry, 12 miles below Decatur, 
the river has the following falls: Brown’s Ferry to mouth 
of Elk River, Elk River Shoals, fall 26 feet, minimum net 
horse power in average years, 30,550; Big Muscle Shoals, 
fall 85 feet, minimum net horse power in average years, 
99,875; Little Muscle Shoals, fall 23 feet, horse power as 
above 27,025; Colbert Shoals, fall 21 feet, net ue PONE 

as above, 24, 675. 


"WATER POWERS OF THE COASTAL. pane 


While the most important water powers are in the 
region , of the older and more consolidated. formations 
where the streams are still in the early stages of their de- 
velopment, yet. many useful powers have been developed. 
in the territory, of the younger formations of, the, Coastal. 
plain.. Very: few. measurements , have . been. made in this 
part of the State. . 


“Lé is 


January, 1911. 


SOUTHERN ELECTRICIAN. 


The Industrial Use of Power in the 
Piedmont Section of the South. 


(Contributed Exclusively to SoutHERN ELECTRICIAN.) 


BY ss 


HE financial depression which ravaged the Piedmont 

section of Virginia some twenty years ago, left that 
section of the country in an entirely helpless state, from 
an industrial point of view, as it did the whole of the 
United States. Certain it was, that the industrial possi- 
bilities were recognized, but if such possibilities were only 
recognized as future actualities through the expenditure of 
brains, brawn and eapital, such information was not gen- 
erally announced. 
- The recent industrial development in this region has 
been along entirely different lines from that of former 
times. Instead of trying to create a demand for a supply, 
the effort is now being made to 
supply a demand and in conse- 
quence the industries are on a 
healthy basis. The most remarka- 
ble. industrial growth has been in 
the distribution and growth of 
power by means of electricity. The 
Piedmont section, while having but 
few streams of large flow, has a 
large number of small streams. 
While their flow may be small, they 
have a rapid fall, and in conse- 
quence advantage can be taken of 
that well-known law in the devel- 
opment of hydraulic power, viz., 
that for a given amount of power, 
the higher the head the less the 
cost of ‘installation, other things 
being equal. 

One is constantly surprised at 
the number of small power plants, 
sometimes of only one or two hun- 
dred horse power, which have been L 
built. within recent years. In fact 
a number of small private plants 
have been installed where the avail- 
able power amounts to only fifteen 
or twenty horse power; electricity being used for the 
various power requirements of the farm or mill during the 
day and for illumination at night. The following impor- 
tant advantages have been developed in the use of electric 
motors on the farm, namely, simplicity, ease of starting, 
portability and general convenience. Farm machinery as 
a rule, runs at a high speed to which the speed of the 
electric motor closely approximates, making unnecessary 
the long belts and counter-shafts which give so much 
trouble with the steam and gasoline engines. Many of the 
small hydraulic plants of the Piedmont section cost but 
little more than a steam’ or gasoline engine, with much 
lower repair and depreciation accounts, much greater free- 
dom from danger from fire losses and no fuel bills to be 
paid. Scareely a stream of any size on the, headwaters of 
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the James, the Shenandoah, the New River or the Dan 
but has one or more of these small power plants. In 
nearly every case their capitalization is small and within 
the reach of local financiers, by whom they are owned and 
operated. 3 

An interesting outeome of the development of these 
small plants is an inereasing demand from the farming 
element, close to our cities and towns with their central 
power plants, for electrical facilities, small grist’ mills 
formerly run by steam or gasoline engines are also run 
in this way. Several attempts have been made to supply 
this demand, but so far with rather indifferent success. 
Tt is evident that the farming ele- 
ment has not sufficiently awak- 
ened to the advantages of electric- 
ally delivered power on the farm, 
and has not sufficiently patronized 
these country lines. An investiga- 
tion of a proposed country line to 
supply a neighboring village some 
five miles away, with which the 
writer is familiar, developed the 
fact {that ‘there were twenty-two 
farms within easy reach of the line, 
only four however were willing at 
the present time to take the cur- 
rent. That it will not be very long 
however before ten to twelve will 
take the current and in sufficient 
amounts to make the line remun- 
erative, goes without saying. iN 

The upper Piedmont - section 
with its relatively: small drainage 
areas has not developed any large 
hydro-electric power plant, very 
few indeed where they supply ‘all 
of the current, a steam plant-mak-: 
ing up any deficiency and ‘being 
kept running nearly all of the time. 
There is an increasing probability that some large plants 
will be shortly ‘erected thus developing some of the larger 
hydraulic’ power possibilities. The New River with a. 
éapacity of one hundred horse power per foot fall is being’ 
investigated by interests associated with the Virginia ' Iron; 
Coal and Coke Co. with a view to its development. Numer- 
ous power sites on other parts of the river have been pwr- 
chased, and one large plant has been in Eon For 
several years at’ Freeze. : “ epee 

The conditions in the Southern portion of the Piedmont 
section are quite different from those deséribed. above ‘as. 
far as hydro-electric installments’ are coneerned.: The 
lofty mountain ranges which form’ the >foundation.°for 
Mt: Mitchell, the Great Smoky and the Cumberland’moun-. 
tains give much steeper stream beds than other) parts.df. 
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the Appalachian range. It is here that the moisture laden 
winds from the tropie seas, the Carribean and the Gulf of 
Mexico, first begin to pour out their generous store of rain. 

The minimum daily run off per square mile of drainage 
area of the Tusgasegee, Etowah, Watauga, Nottely, and 
Nolichueky, which lie in the triangle formed by Mt. Mitech- 
ell, the Great Smoky and Cumberland Mountains, is for 
the driest year recorded as 0.36 cubic feet per second. 
- For the Tombigbee, Alabama, Flint, and Cape Fear rivers 
of the plain, the same figure is 0.125 eubie feet per second. 
For the head waters of the James, the Roanoke, the New 
River the minimum dry year run off is 0.161 cubic feet 
per second. 

In the Northern portion of the Piedmont section where 
we would have plants of from 200 to 1,000 horse power, 
in similar situations of the Southern portion would be 
found plants with a capacity of from 2,000 to 10,000 horse 
power. With a rate of fall of double and a minimum 
flow increasing in similar proportions, the value of the 
water power would increase in much greater ratio than 
the product of these two. 

In the Southern portion of the Piedmont section, there 
are few fertile valleys.so that agriculture is a secondary 
matter, although fruits and similar products are coming 
to the front very rapidly. These sites where power can 
be developed cheaply however the region is peopled to an 
extent almost incomprehensibly. Nestled away in some 
mountain gorge with towering peaks all around it, close 
to the railroad that brings in its raw material and takes 
away its finished product, or close to some thriving city 


to which it adds its quota of enterprise, will be found some. 


large cotton mill or other industry. 

When. the cotton manufacturing industry was first 
developed in New England it was necessary to place the 
mill on the banks of the stream, in order to have the power 
delivered without a loss in transportation which would be 
impossible to stand. The question of proximity to market 
or source of supply of labor and material was a secondary 
consideration. With electrical transmission, the proximity 
of the source of power becomes a secondary consideration 
and the factory sight may be chosen with a view to the 
most economic sources of supply, of land, labor, material, 
and transportation facilities. 

There is found in the Southern Piedmont section the 
cheapest power anywhere east of the Rocky Mountains, 
the only place comparable to it being at the fall line 
separating the eoastal plain from the plain of the foot 
hills. This, with cheap cost of living for operatives, and 
the isolation which admits of ready control and cheap 
land, leaves only the selection of a site, with a view to 

satisfactory transportation facilities, in order to obtain 
the conditions for the lowest prime cost. These conditions 
have brought many of the cotton and textile mills to this 
region, as a rule to the Eastern and Southern portion in 
the closest proximity to the cotton fields, Western North 
and South Carolina with North Georgia and Alabama hay- 
ing the majority of them, Eastern Tennessee and Kentucky 
having a much larger proportion of other manufactories 
particularly those requiring coal in large amounts. 

Where steam driven central stations exist, they are 
almost without exception, auxiliaries to the hydro-electric 
stations, only operated during periods of low water. An 
interesting tendency is noticeable. in the Piedmont section, 


namely, the linking together of several water plants form- 
ing a network, at one of which convenient to a coal sup- 
ply, an auxiliary. steam plant is located. 

Two lines of future development for this region stand 
prominently forward, the lumber industry and the mining 
of the metals, of which this country has so varied a store. 
So far, few lumber plants have used electrically driven 
machinery to any extent, as comparatively few are close 
enough to transmission lines and but few permanent mills 
have been erected. Some, however, are attacking the 
problem of lumbering on broad and comprehensive lines, 
and such plants are treating the entire proposition as a 
factory. The land is but a machine to make trees and the 
mill is another machine to convert these trees into a mar- 
ketable product. Several such plants are in operation and 
are now eutting the second growth trees from their land. 
Such plants can afford to have motor driven machinery 


without a belt or a fire on the premises, it not being 


difficult to find a use for the wastage. 

The Piedmont region has now the largest supply of 
hard wood lumber in the country. So far however but 
little furniture is manufactured although the conditions 
are ideal. Cheap power and an abundance of raw material 
need but the magic touch of brains and capital to turn the 
region into the center of the furniture industry of the 
country. To convince one that this prophecy will some 
day come true, needs but a moments’ consideration of the 
well known economic law, “That manufacturers follow 
the raw material.” 

The most fascination and probably the most important 

“prospect for the future, is that along the matallurgical 
lines. The electric furnace is in its infaney and we are 


just’ beginning to realize the possibilities of electrolysis, . 


. both’ with aqueous and fused electrolytes. It is confidently 
predicted, and indeed experiments seem to prove, that the 
electric furnace can compete successfully with the blast 
furnace. Just as we are beginning to realize that there 
may be a limit to the world’s supply of iron ore, our 
metallurgists are discovering that there are other things 
to take its place. There are already electrolytic plants for 
the manufacture of an alloy of chromium iron so much 
used in the manufacture of high grade steels. Chromium, 
Manganese, Tungsten and numerous other alloys are com- 


ing into greater use in the arts, particularly in the steel 


industry. 


When we come to a consideration of the other products 
of the electric furnace and of electrolytic action one must 
frankly admit the impossibility of doing more than touch- 
ing the surface of the subject. The calcium carbide from 
which acetyline gas is made is only a mixture of finely 
ground coke and lime which has passed through the electric 
furnace; all of these materials are in close proximity. 
Carborundum, which has supplemented emery as an abra- 
sive, is another product of the electric furnace. 

When one considers that aluminum, which was but a 
few years ago a scientific toy, is now supplementing tin, 
copper and some of the other metals, and to this add the 


fact that cheap electricity is one of the most important. 


elements in its manufacture, its importance can be readily 
comprehended. Such a discussion could be prolonged 


indefinitely, the enormous salt fields West and North of. 
the Piedmont section could be mentioned, and the enormous 


coal fields to North and West. 
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Undeveloped Resources of Southern States 


(Contributed Exclusively to SourTHERN ELECTRICIAN. ) 


By S. W. McCatuin, state GEOLOGIST OF GEORGIA. 


HIEF among the undeveloped resources of the South- 
ern States are her water powers. This most valuable 
asset has only recently attracted the attention of eapitalists, 
and its development has seareely begun. According to 
Mr. M. O. Leighton, Chief Hydrographer of the U. 8. Ge- 
ological Survey, the estimated maximum water power of 
the Southern states is approximately 9,000,000 horse power. 
Of this estimated horse power, only about 900,000 horse 
power, or one-tenth of the available power is now actually 
in use. Still more important than the water powers are 
the enormous, only partially developed, mineral resources 
of the South, the most important of which are the deposits 
of coal, iron, gas, clay and phosphates. 

The coal area of the Southern States, embracing Vir- 
ginia, Maryland, Kentucky, Alabama, Tennessee, and Geor- 
gia, has been estimated by government experts at 70,866 
square miles. Coal mining developed slowly in the South. 
In 1880 the annual production was but little more than 
6,000,000 tons. In 1907, however, the output had increased 
to 100,000,000 tons. At the present rate of inerease, it is 
estimated that by the year 1930 the coal output will be 
400,000,000 tons which was practically the coal output of 
the entire United. States in 1908. Despite this enormous 
output, estimated for 1930, the coal supply of the South is 
ample to last for more than a thousand years. 


The iron ores of the South, now available, are estimated 
at 777,940,000 tons, and those not now available by reason 
of the low iron content, but will become available in the 
future, is estimated at 1,820,500,000 tons. Iron ore mining 
in the Southern States developed much more slowly than 
coal mining. The output of the mines in 1881 was approx- 
imately 1,000,000 tons. In 1900 it had increased to four 


and one-half million tons and in 1907 it was approximately 


’ 6 and one-fourth millions. At the present rate of mining 
the iron supply of the South will last for more than 400 
years. 

Oil and natural gas, which are always intimately asso- 
ciated, are both sources, at present, of large revenue to the 
Southern states. The South has 1,560 square miles of oil 
lands which have produced 335,549,797 barrels of oil. At 
present, there are 27,239,057 barrels produced annually, 
At this rate of production, the South will have sufficient 
oil to last for 25 years, when the duration of supply will 
doubtless be lengthened by the discovery of new oil fields. 
Natural gas is found in West Virginia, Kentucky, Tennes- 
see, Alabama, Texas, and Louisiana. Dr. David T. Day, of 
the U. S. Geological Survey, has valued the natural gas 
output of the South, up to the close of 1907, at $77,085,717, 
and for the year 1907 at 17,229,714. 

Phosphates were first mined in the South in South 
Carolina in 1867. Florida, Tennessee, and Arkansas are 
also producers. The mining of phosphates has marked a 
new era in the history of agriculture in the South, increasing 
as they do the products of the soil very nearly half. The 
total production of phosphates up to the year 1907 was 
29,168,680 tons and for that year, 2,265,343 tons. Owing to 


the great abundance of phosphates and phosphatie marls in 
the South, the supply will last for a long period of years. 

Clay of superior quality for high grade china, paper, 
and other purposes, in a large measure undeveloped, is 
found in many of the Southern states. Georgia, Florida, 
and South Carolina have especially valuable clays for these 
purposes. The deposits are among the most extensive and 
valuable in the United States, and a large percentage of 
high grade domestic clays used in this cquntry are obtained 
from these three states. The Southern states have, in addi- 
tion to these high grade clays a practically inexhaustible 
supply of clays suitable for the manufacture of brick, tiles, 
ete. 

The most important building stones of the South are 
marbles, granites, limestones, and sandstones. They occur 
in great variety and are widely distributed. The marbles 
of Georgia, Tennessee, and Alabama are especially noted 
and are extensively used throughout the United States for 
building and monumental purposes. The marbles of Geor- 
gia are very popular, and have been used in the construction 
of many of the handsomest buildings in this country. 
Searcely less noted are the granites, limestones, and sand- 
stones ofthe South, and so abundant is the supply of these 
stones that they, may be said to be practically inexhaustible. 
The: value of. the stone products for 1907 in the South was 
$9,811, 492. This output can be increased almost indefi- 
nitely if. necessity should demand it. 

The cement. ‘industries, both natural and Portland to- 
gether with:the= lime industry, are destined to play an im- 
portant part in the South’s economic development. While 
the manufacture of Portland cement in the South is only 
in its infancy, yet the output at present is greater than the 
output of the entire United States 12 years ago. The raw 
materials for the manufacture of this cement are practically 
inexhaustible, and as they are widely distributed they offer 
excellent opportunities for development. 

Gold is found in economic deposits in six of the South- 
ern states and while it has never been productive of fab- 
ulous wealth, yet it has proved a steady source of revenue 
and still continues to yield a considerable output. Prior 
to 1849, all the gold used in this country came from the 
South. The total production of gold in the South has been 
variously estimated at from 50 to 75 millions of dollars. 

Copper is found in several of the Southern states, but 
the most valuable deposits are in the Ducktown district of 
Tennessee. Indeed, to Tennessee belongs the honor of es- 
tablishing the largest sulphurie acid plant in the world, 
which renders the destructive fumes of these ores harmless 
to vegetation and renders them a valuable bi-produect of 
copper, used for the manufacture of commercial fertilizers. 

Bauxite and manganese are found in valuable extensive 
deposits in the South, as are also asbestos, pyrite, sulphur, 
tale, soapstone, mica, graphite and fuller’s earth. The va- 
rious minerals above mentioned, as well as other minerals 
of the Southern states, offer excellent opportunities for the 
investment of capital. 
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Production of Hydro-Electric Power 


~ 


and its Utilization in the South. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 


BY WILLIAM C. SPIKER, C. E. 


11 convenience in using electric power and the devel- 

opment of long distance transmission has made water 
power valuable. It has been only fifteen or twenty years 
since water power was first developed to be used at a con- 


siderable distance from the water wheels, yet during this 


period great improvements have been made in the methods 
of procuring electrical power from the power of falling 
water. aa! AS Aas 

“Tt ‘ean be demonstrated that water power is cheaper 
than power produced from coal. This fact is strongly in- 
dicated if not practically proved by the fact that so many 
water powers are now being developed. That electric 
power is convenient and efficient is 


is water power utilized through the 
electrie mdtor, but also, steam — 
power is often transformed into 
electric current and through the 
motor back into power. Since it is 
often advantageous to generate 
electricity from steam power and 
then use the power a short distance 
from the steam plant it is apparent 
that electrical power secured from 
an hydro-electrical plant is com- 
paratively ideal. Especially is this 
true when one considers that power 
can be produced by this method at 
thirty to ninety per cent. of the 
cost of power taken direct from a 
steam engine. 

Electrically driven mills 
lighted and ventilated are coming 
to stay; not because of laws passed 
to compel. it, but because they . will 
pay dividends. In mills where 
elecirie motors are used to drive 
the machinery, there is practically 
always an increased production and 
the quality of the product is usually better. Leading cot- 
ton’ manufacturers have: said that not under any circum- 
stances would they use in a cotton mill any other known 


well 
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power. ee 

In aseotton mill uniform speed is essential to a high 
erade of product. In any electrically driven mill, the 
machines ean be located independent of drives and there- 
fore so as to be relatively in the best possible position to 
secure maximum efficiency in operation. There is less 
noise and. dirt and the mill can be maintained in a more 
sanitary condition. On account of the mills bemg more 
sanitary and a more cheerful place in’ which to work the 


operatives work at a higher degree of efficiency. There- 


fore, simply on account of a mill being driven by motors: 
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instead of ropes.or belts, the mill turns out more product 
and at the same time a better product. 

The advantage in driving by electric motors is now 
known to be so great that there are cotton mills being 
puilt a short distance. from water power sites when they 
éould be built at the site and be driven directly from the 
water wheel shaft. All of this mdicates a long step since 
the time when water power was utilized only by the little 
erist mills through the now old-fashioned but familiar: 
overshot, undershot, or breastwheel. Oh 

Modern-turbines are only a few years old. Their de- 


velopment has taken’ place rapidly because the perfecting. 


of electric transmission resulted in 
the demand. Only thirty-three 
years ago the first plant was put 
in at Niagara Falls. The available 
head was then as now 210 feet, but 
only 25 feet of this head was util- 
ized because there was then. no one 
in this country who could design 
or build a wheel to work under: a 
greater head. Only four years later 
a wheel was installed to utilize the 
full available head. There are now 
plants utilizing heads up to several 
thousand feet and also plants util- 
izing heads as low as two feet and 
lower. 

TYPES OF DAMS. 

The power of falling water is 
made useful by compelling the 
water to turn a wheel. This result 
is accomplished by passing the 
water through, over or around a 
natural or artificial dam. Most 
developments require an_ artificial 
dam, and these may be earth, wood, 

“stone, steel, conerete or a combina- 
tion of these materials. Dams are 
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either gravity dams, arch dams, pressure dams on a combi- 
nation of these principles. Their failure may be sliding, 
overturning or rupturing and caused by water leaking 
under the dam, through the dam, by a very exceptional 
floodwater going over the dam or on account of the dam 
being too light to carry its ordinary load. arth dams 
are most likely to fail:on account of leakage. Wood 
Masonry and mass con- 
Reinforeed 


dams decay. Steel dams rust. 
crete dams are most likely to fail by sliding. 


conerete dams can fail only by rupturing; which in turn 


ean result. only if the dam is designed too light, 
The greatest danger to solid masonry dams is that the 


water may get under: the dam and tend to raise it and. 
perhaps at the same time a flood higher than reckoned. 
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upon may go over the dam and create a vacuum on the 
downstream side of the dam thus causing it to slide as 
was the case with the famous dam at Austin, Texas. On 
account of a reinforced conerete dam being hollow, it can 
be built economically with the upstream face on such a 
slope that the pressure of the water tends to hold the dam 
down and thus prevent both overturning and sliding. The 
same principle is made use of in timber dams and if they 
could be kept always wet so that they would not decay, 
they would be economical. 


There are many types of movable dams and movable 
crests for dams built for the purpose of raising the head- 
water when occasion requires. These dams are lowered in 
ease of a high flood or are washed away and replaced as 
is often done where the ordinary type of flushboard is 
used. The approximate probable cost of a dam on rock 
foundation can be estimated roughly in dollars per lineal 
foot of dam by squaring the height of the dam and divid- 
ing by ten. Multiply this result by the length of the 
dam in feet. If the dam must be built on earth the cost 
may increase 50 per cent. to 100 per cent. 


In making at first very rough calculation of the prob- 
able power available at a site, it may be interesting to 
remember that in most sections of the South, except in the 
mountains, the horsepower which could possibly be devel- 
oped would be approximately equal to the drainage area 
in square miles multiplied by the height of fall in feet 
divided by seven. This will usually require that there be 
at least a small storage and regulating reservoir. 


FLUMES AND PENSTOCKS. 


Power houses are built as a part of the dam; or inside 


of the dam; or at any distance from immediately below 
the dam to a number of miles from the dam. When the 
power house is at a distance from the dam or reservoir the 
water is carried by a canal, flume, tunnel or penstock; or 
a combination of these, as best suits conditions. 

_ Flumes are usually made of timber, some have been 
made of mascnry. Reinforced conexete will no doubt be 
much used for building flumes in future. The velocity of 
the water in a flume should ordinarily be six to eight feet 
per second. In case a canal is used, the water must flow 
at a velocity which will not erode the banks. . This ‘velocity 


will vary from one foot, per second for a canal in sandy. 


soil, to ten feet or more for a canal in rock. Since a canal 
carrying water at a slow velocity in most sections of the 
South will deposit sediment or silt at such a rate as to 
soon reduce ihe flow of water in the canal, canals in this 
section should ordinarily be built to carry water at a com- 
paratively high velocity. This will usually require that the 
eanal be lined either with wood or conerete. To secure a 
high velocity in a canal or flume the slope must be in- 
creased, but for canals and flumes of ordinary length this 


will not appreciably reduce the working head on the water 


wheels. 

Where a tunnel has been used it has usually been a 
non-pressure tunnel, in which ease it is practically a canal 
dug through a hill or mountain. <A pressuré tunnel is one 
built to flow full of water under pressure, which prac- 
tically makes a penstock of the tunnel. Penstocks are 
usually made of riveted steel plate. Sometimes under high 
heads welded joints are used to reduce friction in the pen- 
stock. In the West, wood stave pipes are often used, 
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while Cypress penstocks have been considered for use in 
the South. ; 

To control the flow in the canal or flume, headgates are 
provided. These gates should be set at a sharp angle 
with the current in the river where possible, so that in 
case of high water driftwood will be carried past the 
gates. In comparatively small developments these gates 
will always be made of wood, will lift vertically and be 
operated by hand. Except where the turbines are set 
directly in the headwater as in Fig. 1 a penstock is used 
to conduct the water to the wheels. The wheels are then 
set inside the enlarged end of the penstock, which enlarged 
end is called the wheel case, as indicated in Figs. 2 and 3. 
In the ease of an impulse or pelton wheel the wheel ot 
wheels are set just outside of the end of the penstock and 
the wheels are driven by jets from nozzles attached to the 
penstock. -In practically all developments where the 
working head is over about 35 feet a penstock is used. 
The penstock may be a few feet long as in Mg. 3 or ‘it 
may be as much as several miles. 

TYPES OF HYDRO-ELECTRIC DEVELOPMENTS. 

A power house built inside of a hollow reinforced con- 
crete dam, is indicated in Fig. 3. A plant of this type 
is in operation on the Patapseo River near Ellicott City, 
Maryland. Another has recently been built at Marble 
Falls on the Colorado River in Texas. A similar plant is 
being built near Athens, Ga., and others are projected. 
A notable feature of the Marble Falls dam is that it is 
full of sluice gates which can be operated from the inside 
of the dam. In ease of a flood all gates are opened. This 
allows the flood to pass through the dam reducing the 
stram on the dam and earrying the silt out of the pondage 
reservoir. 
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A type of construction of which. many have been built 
is indicated in Fig. 2. The general arrangement and de- 
tails vary considerably. For instance the penstocks have 
usually passed. through the dam instead of being built in 
the dam and the switches are located in different places. 
Often the turbines are set on a vertical instead of ‘on a 
horizontal shaft. The general scheme, however, 
same in each ease. Where this type of development is 
used the head is usually 35 to 125 feet. A large new plant 
of this type is the one recently completed on the Ocmulgee 
River near Jackson, Ga. The large plants at Rocky Creek 
and at Great Falls, S. C., are of this type. The plants at 
Columbus, Ga., are of this general type. 


is the 
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The type of development indicated by Fig. 1 is well © 


suited for use where the working head is from about 15 
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feet to say 35 feet. Under proper conditions this arrange- 
ment is very efficient, especially under a head of 20 to 30 
feet. There is a saving in the cost of a penstock and a 
saving on account of eliminating the friction that takes 
place in a penstock and wheel case. From a thirty foot 
head up to possibly a hundred foot head the most econom- 
ical and efficient development for most conditions especial- 
ly in a narrow gorge is the type indicated in Fig. 3. It 
will be noted that in this type of development the pen- 
stock is very short and that no additional room is required 
for the power house. 

In any scheme of development, the turbine wheels and 
generators may be set on either a vertical or horizontal 
shaft. For very low heads and small plants, it is some- 
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times better 1o set the wheels vertically and gear them by 
bevel gears to the generator shaft set horizontally. Some- 
times the wheels are set horizontally and belted to the 
generator. Gearing or belting is necessary in case of very 
low heads because the speed of water wheels decreases with 
the working head. The speed of the wheels increases as 
the size decreases and therefore in planning a medium low 
head development there are a great many combinations and 
arrangements possible. 
TYPES AND APPLICATIONS OF TURBINES. 

The old-fashioned overshot and similar water wheels 
are no longer used. Not because of their inefficiency but 
because of their comparatively great cost. The small mod- 
ern turbine does the work equally well. Turbines are of 
two general classes known as impulse turbines and reac- 
tion turbines. Impulse wheels or turbines are driven by 
a jet or jets of water playing on the circumference of a 
wheel. This kind of wheel is usually called a pelton 
wheel in America. Reaction turbines are submerged in 
the water and are driven by the water pressing simulta- 
neously on all of the blades vanes or buckets of the wheel. 
Reaction turbines are divided into four types in accordance 
with the direction the water takes in passing through the 
wheel as follows: Radial outward flow as in the Four- 


neyron wheel; axial downward flow as in the Jonval wheel; 
radial inward flow as in the Frances type; and mixed flow 
which is known as the American type. Turbines are fur- 
ther classified by the kinds of gates through which the water 
passes to the wheels, These are cylinder gates, register 
gates, and wicket gates. Again turbines are classified as 
setting on a vertical or on a horizontal shaft. 

Pelton wheels are used only under high heads, 200 feet 
and over and are therefore not likely to be used much if 
any in the South. Within the last few years many Frances 
turbines have been designed to work under high and me- 
dium high heads. Special designs are necessary for high 
head wheels, and for medium heads. Taking cost and ef- 
ficiency into consideration, it will often be economical to 
install a special design rather than a “stock wheel.” 

The speed of turbines is regulated by varying the flow 
of water. This is done automatically by governors. Im- 
pulse wheels are regulated by varying the size of the 
water jet or by deflecting it. In reaction wheels the gates 
are opened and closed as required. Turbines are designed 
to earry their ordinary load with the gates about three- 
quarters to seven-eighths open. Governors are of three or 
four different makes and are in America either hydraulic 
governors or mechanical governors. They should be se- 
lected which act either quickly or slowly as will best serve 
the purpose in a specific case. 


HYDRO-ELECTRIC CONSIDERATIONS IN THE SOUTH. 


The first consideration in connection with a possible 
hydro-electric opportunity is the amount of water availa- 
ble, the uniformity of its flow and the available head under 
which it can be made to work. To determine these ques- 
tions requires much studying of government reports, study- 
ing of the topography and vegetation of the watershed, 
stream gauging, surveying and computing. In developing 
an hydro-electric opportunity the object is to deliver a 
maximum of the most suitable kind of electric current to 
the best market for a minimum first cost, maintenance and 
operating cost. To this end under the specific conditions 
there will be a best type of generator, a best voltage, best 
number of generator units, best exciters, best governors, 
most suitable turbines, best number of turbines, best rela- 
tive arrangement and best setting of all apparatus, best 
and cheapest housing of apparatus, best and cheapest dam 
and headworks, and best and cheapest transmission line. 

Power to be valuable must be constant and since the 
souree of hydro-electric power is rainwater it is important 
that rainfall be evenly distributed throughout the year or 
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throughout a large part. of the year. The mean annual 
rainfall in the Southern States is forty to seventy inches. 
And the rainfall in the six summer months is forty to 
seventy per cent. of the total. The mean average rainfall 
in the United States is 29.4 inches, so there is no other 
section in the United States nearly as large as the South 
and in which the rainfall is as great as it is in the South 
and at the same time as evenly distributed. 

The South is also unusually favored by its topography. 
In the Appalachian region there are some of the finest 
medium head opportunities to be found anywhere. There 
are hundreds of low head opportunities all over the Pied- 
mont Plain. This plain extends from the base of the 
Appalachian Mountains toward the Ocean and the Gulf a 
distance varying from a few miles in the north to some 
300 miles in North Carolina and somewhat less in Ala- 
bama. All along the line, known as the “fall line,” where 
the Piedmont Plain breaks over into the lower Coastal 
Plain, there are falls or rapids wherever there is a stream. 
This line can be roughly traced even now by noting the 
location of a number of the larger powers already de- 
veloped. 

The South has no lakes to act as natural river flowage 
regulators. It has, however, large tracts of forests located 
in the right place to serve the same purpose. Beside regu- 
lating stream flow to the advantage of power companies, 
forests and natural or artificial lakes regulate the flow to 
the advantage of navigation. Besides this they reduce the 
damage caused by floods to an extent which perhaps makes 
them more useful for this purpose than for any other. 

It is therefore of great importance to the South that 
deep artificial lakes be constructed and of the greatest im- 
portance that a maximum of the forests in the Southern 
Appalachian region be maintained. To this end the pro- 
posed Appalachian Reserve Bill should at almost any cost 
be passed. Only six years ago the first plant of a now 
great southern hydro-electric power company was put in 
operation. This company is now operating a: number of 
large plants and building others. Beside furnishing power 
for traction companies and for the lighting of many cities 
it already furnishes power for the driving of over 140 
cotton mills. There are two or three other companies fol- 
lowing this lead and many cotton mills have developed and 
are planning to develop their own hydro-electric power. 

A most interesting possibility in connection with hydro- 
electric power and the development of extensive business 
interests in the South is contained in the fact that the 
National Government has begun to improve navigable 
rivers by building locks and dams high enough to create 
incidentally a valuable water power. A notable project 
of this kind in the South is the $3,000,000 improvement at 
present under construction on the Tennessee River. In 
this class of development the same dam serves three pur- 
poses and it has begun to look as if the power is to be 
more valuable even than the improved condition of the 
river for navigation. These same large dams create flood 
and flowage regulating reservoirs any one of which on 
any river is useful to all of the water powers and com- 
mercial interests below it. 

SOUTHERN HYDRO-ELECTRIC POSSIBILITIES. 

That there are vast possibilities for developing hydro- 
electric powers in the South, is shown by the following 
table of developed and undeveloped powers on the prin- 


SOUTHERN ELECTRICIAN. 


cipal rivers in the South. This table has been made up 
from the reports of the Interior Department of the United 


States. The undeveloped horsepower is the estimated 
maximum commercially available. 

Name OF RIvER HORSEPOWER HORSEPOWER 

SYSTEM. DEVELOPED. UNDEVELOPED. 
B AIDES NIVEL) assis oh Ly as eo 40,173 300,000 
Chowari wee fo cree eek natn 3,528 10,100 
ROanokan ics. eget aces 36,066 343,000 
NOURGeE Attn, ticte od viele came one 11,365 10,000 
Ca BOM Ras as He teheratheeree as 27,539 80,000 
Pedeod (Yaak) y2ia cviee vss 58,299 334,000 
SANCOG MS aa.e cae vec she's «tye aioe 205,736 590,000 
WAVER adiitats ss. minor cee 59,535 438,000 
Ovéecheg iii ge assess v.00, «95 1,965 10,700 
Alfamahbadtans sstsijases ce. 44,531 94,000 
APSIACHI EO en wie ene ok alate 71,273 326,000 
TombigbeGiea. Savas cns calc. < 6,290 100,000 
Ala amaaeecmceccdere eee scree ee 47,761 487,000 
BraZogie. sibcte eee ted 448 20,900 
Colorado (in Texas) ...... 1,503 55,700 
Guadalupesewn tate aics ae 6,447 43,400 
Peedss ot x ak eer cskrine 637 87,800 
Tennesse 0%, Siters acs sara.e eset 221,599 1,950,000 
Cumberland) 2:5) ieee ee 13,007 159,000 
Grréent Aoi tiey yscaerus abe eerancs 3,774 28,500 
Kentuck yo). gainasctssrectare> s *2,916 45,100 
Bis SanGytds site. scares. 1,505 57,600 
Kanawhanccwes sacs o ielce gt sn 22,612 1,020,000 
Other smaller rivers ...... 29,177 170,700 
Totalen cs otewrte ue eve alan 917,646 6,761,500 


There are a great many powers in the South not in- 
cluded in this list because they are on streams the greater 
extent of which is in other sections or on boundary lines. 

THE SOUTHERN MARKET FOR HYDRO-ELECTRIC POWER. 

The South has therefore the opportunities to develop 
hydro-electric power. She also has the markets for the 
power. Aside from all the rapidly growing cities and 
towns needing light and small units of power, there are 
many electric railways needed which-are not yet projected 
and many of the steam railroads will be running electric 
ears and trains on their tracks much sooner than most peo- 
ple expect. The South now raises $1,000,000,000 worth of 
cotton and cotton seed. She now manufactures more cot- 
ton goods than New England and much the larger part of 
this is done by steam power at present. There are some- 
thing like 1,000 cotton seed oil mills in the South almost 
all driven by steam power which on account of the small 
size of most of the plants is exceptionally expensive. Since 
oil mills operate only in the colder months when the flow- 
age in the rivers is above the average these oil mills could 
be operated by hydro-electric secondary power which other- 
wise would largely run to waste and. which therefore could 
be-supplied to oil mills at a small fraction of the present 
power cost. 

Think of the amount of business which will be done in 
the South when even one-half of the undeveloped water 
powers are working. ‘ And consider the saving to the South 
if all the power which is being used even now were hydro- 
electric power working at an increased efficiency of only 
five per cent. and costing even as much as seventy-five per 
cent of what steam power is costing. 
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Reflections on Southern Industrial Prog- 
ress During the Past Decade. © 


(Written for SourneRN ELECTRICIAN.) 


BY D: H. BRAYMER. 


HE result ts of the census enumeration for the year 1910 the cotton seed products. The woods of Arkansas, Miss- 


has been announced by the government both for states 
and for sections. The South taken to include the South At- 
lantie States, South Central States and Missouri, Okla- 
homa, Texas and New Mexico, shows an increase in popu- 
lation during the past decade of over 18 per cent. with 
striking inereases in the population of various sections and 
in A number of Southern cities. This official increase in 
population of the South, confirms the general opinion which 
has been..voiced of late that the condition of the South has 
been growing better year by year in every industry. Re- 
ports from all sections are full of encouragement for future 
development and the results which have already been ac- 
complished indicate plainly that the South has regained 
its position of 30 years ago in regard to the industrial and 
manufacturing features of this country. ; 

Thirty years ago when the South began anew its manu- 
facturing and commercial pursuits, the largest city was 
Baltimore with an inhabitance of less than 350,000 people. 
The census of 1880 shows only thirteen cities in the South 
having a population greater than 25,000 with Baltimore 
and New Orleans reaching the highest mark of 100,000 
persons each. At the present time the South has 41 cities 
with a population of over 25,000, twenty per cent. of the 
total number of cities in this classification throughout the 
United States. Among the 100,000 inhabitant class the 
South has nine cities also nearly twenty per cent. of the 
number in this class throughout the United States. From 
the recent statistics, the Southern cities showing large rates 
of inerease are Oklahoma City, Okla., with 539 per cent. 
to its credit: Second to Oklahoma City, is Muskogee, Okla., 
with 494 per cent.; third, Birmingham, Ala., with 245 per 
cent.; fourth, Fort Worth, Texas, with 174 per cent., and 
fifth, Tampa, Fla., with 143 per cent. Among the eighteen 
‘cities showing an inerease in population of over 90 per 
cent. out of the 156 cities reported at this writing, eight 
‘or nearly 40 per cent. were those from Southern States. 

Throughout the entire South signs of progress and gen- 
eral prosperity are noticeable on every hand. Activity in 
construction work on large and small undertakings is 
reported more extensive month by month. This activity 
is not confined to any particular line, but includes new and 
modern office buildings, industrial plants, warehouses, 
dwelling houses, churches, schools, and public buildings, 
and serves as an indication of a general prosperity and 
the increasing wealth resulting from the fast going com- 
mercial, industrial, and financial conditions of the South, 

Perhaps one ofthe most recent agencies showing up in 
a convincing way the actual resources of the South was 


that of the Ohio Valley Exposition in its exhibition held. 


during last summer at Cincinnati. A portion of the ex- 
hibition space was given to the South and its material 
resources and there was exhibited the actual products from 
the various Southern States. Orange and lemon tree speci- 


mens were shown as grown in Texas, also rice, cotton and 


ance. 


issippi, Tennessee, Virginia and Florida were represented - 
by samples of the 150 million acres of hard wood and 
pines from these Southern States. The coal of Kentucky, 
West.. Virginia and Alabama and the many minerals gen- 
erally unknown “from Virginia, Kentucky, Alabama and 
Georgia were in abundance. South Carolina had its fishery 
exhibit, Louisiana and Mississippi their syrups, sulphur, 
salt, rice and other vegetables, North Carolina its brown 
stone, marble, sand stone, granite, quarts and surpentine, 
while fruits and vegetables of every- known variety were 
features of the display. 

_ Industrial activity is not a new thing to the South. 

This section has been: held up in its progress and is simply 
now accomplishing what it would have done had it not 
been for the years of confusion following the civil war. 

The sentiment which has held the South handicapped with 
certain supposed conditions adverse to general progress 
dates back many years. Among these supposed adverse 
conditions that have been forwarded are, the sub-tropical 
climate, absence of natural forces and resources necessary 
to serve progress, the presence of the negro in large num- 
bers, unhealthy conditions, and social. and political intoler- 
While in the minds of the masses not exactly 
familiar with general conditions, these features have always. 
been connected with Southern activity, it may be said that 
no one of these conditions has been a handicap. Unques- 
tionably the greatest hindrance to Southern progress was 
the one-third of a century of political disorder and im- 
poverished conditions. This has all past and now maniu- 


facturing and commercial activity has revived to a degree 


equal to that of any section of the country. 

7 SOUTHERN DISTRIBUTION OF POWER. 

The distribution of power for manufacturing purposes, 
is an intensely interesting study for all sections of the 
United States. According to the United States census for 


1905 the middle and central States are credited with the 


largest horsepower. It is stated, however, that for the 
first time in the history of the country, the horse power — 
used in manufacturing in the Southern States exceeds that 
reported for the New England States. The,South reported 
a total horse power for manufacturing in 1905 of over two 
and @ half million, a figure which is larger by forty thou- 
sand horse power than the total horse power used for 

manufacturing in this country 35 years ago. While the 
whole country has developed and large increases have been 
made all this time, records show that the South has kept 
pace by developing about one-seventh of the total horse 
power of the United States over the period of 35 years. 
The motive power of Southern States is about 80 per cent. 
steam and 6 per cent. water power. The gains in steam 
power have been rapid, Alabama increasing over 72 per 
cent. in the five years from 1900 to 1905, Georgia, 65 per | 
cent., Mississippi 69 per cent., North Carolina 49 per cent., 
and South Carolina 94 pér cent. which is the larger single 
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gain. The increase in the use of power in the South, is 
not confined to the States mentioned, it is altogether gen- 
eral. The principal large gains, however, occur in those 
regions. which. have undergone rapid developments in the 
textile, mineral. and timber. resources for manufacturing 


purposes. 


- The development of electrical power’is comparatively 
new to the South, as it was only in' 1890 that there was 
any data compiled for this source of power for any section 
of the country. During the short time which has inter- 
vened, the use of this type of power has undergone a rapid 
development and any data taken five years ago is now only 
an indication of. the tendencies at that time. The electric 
motor has become generally adopted in nearly every line 
of manufacturing where a source of electrical energy is 
available. The evolution of the motor drive is not yet 
complete, however, it has reached such a stage and been 
applied to such a variety of uses that the actual data soon 
to be issued showing: the extent to which the electric motor 
has been used, will bring out remarkable developments and 
“Seles never. dreamed of ten years ago. 


' The tendency in-the South is to use power ee central 
stations on account of ‘the convenience and possibility of 
obtaining it for a large or small.equipment. The possi- 
bility of connecting numerous small loads to the lines of a 
central station in any. territory, has brought about the 
establishment of, well designed transmission systems, trans- 
mitting energy at high voltages over long distances, and 
reaching out to the various plants about any section. On 
account of the numerous opportunities to utilize hydraulic 
power and generate electrical energy in the South, there 
has been. a large development along this line materially 
reducing generating costs and enabling a small company to 
supply energy. at such a rate as to be generally used. 
Information in regard to the development of this feature 
‘of the electrical industry is taken up in another section of 
this issue of SourHeRN ELEcrRictAN in detail and it will 
not be earried further here. 


‘ - In view of the foregoing facts based upon the data fur- 
nished by the government in the last census of industrial 
‘developments, it can only be econeluded that the period 
through? which. the South is now passing, is revealing the 
wealth of natural resources and the possibilities of devel- 


- opment which have long been unknown on aceount of politi- 


eal, financial or ‘engineermg conditions. . Since the South 
-has regained its own place in the developments which are 
eunder way throughout the country, a goodly number of 
the new things which remained to be accomplished in engi- 
meering and industrial ‘fields bid fair to be a part of her 
‘contribution to the future. 

pee SOUTHERN INDUSTRIES. 

According to the value of products, the most important 
industries of the South are agriculture, lumbering, and 
‘textiles. The importance in which these industries are 
found throughout the Southern States is for the most part 
in the order named. Agriculture from value of products 
‘stands first in six States and third in four. The lumber 
industry stands first in three States, second in eight States, 
‘and third in four States. The textile industry stands first 
in three States and third in two. The iron industry of 


Alabama and Tennessee, of course, holds a high position 


in the iron and steel industry, Louisiana in the rice indus- 
‘try, and South Carolina in the fertilizer industry. 
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Unquestionably the most important development in the 
textile industry has been the expansion of the cotton manu- 
facturing end. While the largest number of establishments 
at the present time are in the. New England States, those 

stablishments which are turning out cotton products in 
large quantities are located in North Carolina, South Caro- 
lina, Georgia-and Alabama. Situated at the center of, the 
cotton growing field, these establishments, with exceptional 
power and transportation facilities, bid fair before long to 
handle practically the whole erop of the raw product. The 
increase in numbers of textile establishments reported in 
1805 for the five years preceding, was 251, this increase 
being almost entirely confined to the South. With over 
800 textile establishments and a eapital invested of more 


than $250,000,000 an inerease of approximately 90 per 


cent. for the South during the past, decade, it .will be 
readily seen that this industry, developing from the product 
which is the standby of the Southern farmer, is in a grow- 
ing’ condition. (mez 

Tn 1905, the spindle capacity of North Carolina, Geor- 
eia, Alabama, and South Carolina exceeded that of New 
England, exeepting Massachusetts, by more than one and 
one-fourth million. This growth is not stopped, for today 
the number of cotton spindles in the South has increased to 
eleven and one-half million since 1905, a growth of over 
90 per cent. The long lead of Massachusetts in the old 
established mills, of over 20 per cent. of the number of 
Southern spindles in 1905 has been cut down year by year, 
until at the present time the spindle capacity of this State 
1S approximately 300,000 less than for the South. Thé in- 
dustry from natural causes is being transferred to the sec- 
tion whieh has long been known as the land of cotton. 


The motive power represented by the textile ‘industry, 
is at the present time a large percentage steam power. 
There has been during the past ten years a remarkable 
evolution in the application of power to mills and espe- 
cially in the application of electrie power. Statistics show 
that the increase in the use-of the electric motor is large 
in all sections being about 200 per cent., or an increase for 
the whole country during the period of 1900 to 1905, of 37,- 
500 electrical horsepower and 175,000 steam horsepower. 
This date which is five years old only indieated the: general 
tendencies, for today it is safe to assume that the increase 
in electric power in ‘cotton mills has at least doubled. 
Especially is it to be expected in-the South, due to the rapid 
development of ‘water power andthe establishing of a 
large number of new mills either equipped with individual 
electric plants or using power from a commercial central 
‘The water power development at the present time 
in the cotton manufacturing States of North Carolina and 


South Carolina, Alabama, and Georgia, has reachéd an 


aggregate of over ten thousand wheels delivering over 


THE LUMBER INDUSTRY. 


On account of the general distribution of timber in_ the ~ 


United States and the manufacturing of lumber products 
generally in all sections, any inerease in the production of 
these produets by any section indicated two things. Hither 
that the particular section is rich in a particular grade of 
wood used exclusively by certain industries, or that there 
is an extensive progress in the way of building and land 
development. The large increases in this industry in the 


South during the ai hile ay ey sr fue points ont the 
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second condition. The lumber industry five years ago was 
first in importance in three States, second in eight, and 
third in four. Louisiana occupying ninth place in the 
industry in 1905, rose to first place in the South and to 
fourth in the country. Mississippi rose from 12th place 
to 8th, Alabama from 19th to 13th, and Tennessee from 
10th to 9th. In 1905 saw logs constituted nearly nine- 
tenths of the total logging products, the South being active 
in this production; Louisiana advancing from 8th to second 
place in the country, Mississippi from 11th to 7th place, 
Alabama from 13th to 11th place, Texas from 10th to 9th. 
Further than these gains in output of the industry, there 
is accorded an equal advance in capital invested, Missis- 
sippi and Louisiana showing the largest increases. At the 
present time, judging from data whch is obtainable, the 
South furnishes half of the lumber in the country, increas- 
ing from an output of about 15 per cent. in 60 years. 


In the past, the power for lumber mills and factories 
has been derived from steam and mechanical transmission. 
At the present time, however, this industry affords an 
excellent field for the isolated plant. The waste from the 
working up of timber furnishes fuel for generating steam, 
and with the directly connected electric unit transmitting 
energy to electric motors, a large percentage of the power 
is saved beside adding convenience of arrangement, much 
appreciated in factories handling timber products. 


Modern practice seems to favor the application of the 
alternating current motor in factories, properly protected 
from dust. With the absence of sparking commutators, 
this type of motors serves very well the requirements in 
regard to insurance. 7 


The value of agricultural produets, as already stated, 
holds a high place in the South. Southern agricultural 
pursuits are so extremely varied and the success obtained 
by growing any individual product is such, that each is 
in itself an industry. Foremost among these pursuits is 
the raising of rice in Louisiana, Georgia and Texas. Over 
60 per cent. of all the rice milled in the United States 
goes through mills in Louisiana, while Louisiana and Texas 
together mill 95 per cent. of the total crop. The cotton 
industry has already been commented upon, treated as a 
separate industry, yet it can be classed as an agricultural 
product up to the time it is delivered to the cotton mill 
when it becomes a textile product and is usually so classed. 
As a producer of wheat, the South, in 1905, ranked second 
as to value of product and third in eapital invested. 
Among the thirty corn raising States producing more than 
one and one-half million bushels, are mentioned 10 South- 
ern States, with Tennessee ranking sixth in number of 
bushels, Missouri eighth, Georgia eleventh, and Virginia 
twelfth. Oats, buckwheat, barley and rye are also raised 
in the South, oats being the most common and raised in 
the larger quantities than the other three grains. Vege- 
tables and fruits are raised in the South equally as well as 
any other section of the United States and on aceount of 
the widely varying climatic conditions, this section of the 
country presents a field for extensive possibilities in this 
line. 

In regard to the importance of industries by sections, 
the rice cleaning and polishing industry is eredited princi- 
pally to the South, the turpentine and rosin entirely, the 
by-products of cotton manufacturing almost entirely, over 
50 per cent. of the manufactured fertilizer and wood pre- 


serving, 50 per cent. of the tobacco, 50 per cent. of the 
lumber products, over 45 per cent. of the cotton goods, 30 
per cent. of the manufactured ice and over twelve per 
cent. of the blast furnace produets of iron and steel. 
INDUSTRIAL AND ENGINEERING EXPANSION BY SECTIONS. | 
In regard to the industrial and engineering expansion 
of the Southern States by sections, we have been fortunate 
in being able to present testimonials directly from those 
in the various sections who are thoroughly acquainted with 
the conditions and the results which have been accomplished 
during the past few years. We are indebted to the authors 
of the following letters for the information which is pre- 
sented in them. The review of conditions told by this 
compilation of facts and history from the various sections 
of the South, will serve not only as interesting material in 
regard to Southern progress, but be of real value to every 
one interested in the industrial, engineering or commercial 
features as they may be found at the present time. 


North Carolina, Charlotte, 
Progress in the Carolinas. 

The recent United States Census presents figures which 
give to the City of Charlotte an increase of 88 per cent. 
in population. The growth which is thus indicated has 
arisen from a number of different causes, not the least of 
which is its geographical position. A careful inspection 
of the map reveals the interesting fact that Charlotte is the 
practical center of the two Carolinas and the logical point 
for distribution of merchandise and the products of 
factories. Its recognition as a strategic point commer- 
cially, has served to materially increase the number of fac- 
tories and jobbing houses, and has attracted a large number 
of outside firms, who have placed men in the field to work 
this section with headquarters in Charlotte. 

The prosperity which has of late years been prevalent 
all through this section is in evidence through the immense 
volime of building which has taken place together with a 
strong tendency to build nothing but the very best modern 
structures. The activities in the building line during the 
past five years in the City of Charlotte alone have included 
all classes of structures, and several millions of dollars 
have been invested in business houses, factories and resi- 
dences. 


The immense additions to the property of the railroads . 


in Charlotte made necessary by the increasing volume of 


business, both in track facilities and in freight and passen- ~ 


ger depot accommodations, has proved to be one of the 
most striking features of the growth and development here.. 

There are in operation at the present time 788 cotton 
mills in the entire South, of this number about two-thirds 
are located within 100 miles of the City of Charlotte, thus 
making it the center of the cotton milling industry of the 
South. Ten years ago the same territory contained less 
than 200 cotton mills.. These figures present a most econ- 
clusive piece of evidence pertaining to the growth of this 
industry, which has been remarkable. Second only to the 
cotton milling industry is the manufacture of furniture, 
which has reached proportions sufficiently large to give the 
State of North Carolina a place of prominence in manu- 
facturing circles as a furniture center. 

The hydro-electric developments of the Southern Power 
Company, with headquarters in Charlotte, with its twelve 
millions of eapital are creating a revolution in the indus- 
trial methods of the two Carolinas. This large concern 
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owns waterpower sufficient to develop close to 300,000 
electrical horse-power; of this vast volume of power four 
large dams are now generating 110,000 electrical horse- 
power. This wonderful energy is being distributed by 
means of transmission wires over a territory 300 miles in 
Jength, lighting cities, running street cars and turning the 
wheels of hundreds of factories and contributing in each 
ease largely to the economy of operation. Plans are rap- 
idly being matured by this large company for the building 
of an electric interurban freight and passenger railway, the 
main line of which will cover the territory from Greenville, 
S. C., to Charlotte, N. C., and from Charlotte to Durham, 
N. C., ineluding all intervening points of importance. This 
road and its branches, when complete, will add much to the 
eonvenience of the people and will also prove a factor in 
reducing the cost of the transaction of business between 
loeal points. 

The spirit of enterprise which is found to exist in live, 
hustling Charlotte, is to be found permeating the atmos- 
phere of the entire Piedmont region, and it is this which 
eugurs so strong for its future prosperity and growth. The 
wealth of resource possessed by the great State of North 
Carolina is almost untouched. The beginning has been well 
made and enterprises of various descriptions are being 
developed at a profit to the owners. The future is ex- 
eeedingly bright for the commercial and industrial life of 
this commonwealth. 

Such is the impetus and so great are the possibilities 
that those who are in close touch with the situation predict 
a far greater percentage of expansion during the next 
decade than has occurred in the past. Potentially there is 
no section of our country which offers so much for the 
future. The prosperity existing here has manifested itself 
m many different ways, by no means the least of which is 
the rapidly increasing demand for all kinds of goods by 
the inhabitants, not only a greater quantity but as well a 
greater variety and a much better quality. 

The Greater Charlotte Club, an active commercial 
organization, advertising and pushing the development of 
the City of Charlotte by every legitimate means, calls the 
attention of the public through ifs invitation to “Watch 
Charlotte Grow.” It would be equally fitting for every 
eounty in the State to issue the invitation to “Wateh North 
Carolina Grow,” for there is to be no cessation in the 
pace now being maintained, on the contrary, the speed 
will be accelerated rather than lessened. 

_W. T. CorwitH, Secretary, 
The Greater Charlotte Club. 


Texas, Fort Worth. 

The recent census returns given out by the census de- 
partment, giving Texas a population of 3,896,542, a gain 
of 847,832, or twenty per cent., is an indication of the 
remarkable stride forward that is being made by this won- 
derful State. Fort Worth is one of the characteristic cities 
of this rapidly growing State, with remarkable educational 
ani industrial achievements to its credit during the past 
year. <A city of 73,312 people, with the phenomenal in- 
crease of 174.7 per cent., Fort Worth stands the embodi- 
ment of the faith and co-operation of capital and of her 
citizens. ; 

During the past year this city has paved more streets 
than any city of her size in the United States. More than 
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a month ago figures showed that the streets paved had 
already past the sixty mile mark for the year of 1910. 
This large scale of paving will be continued in 19i1. 
Street car lines have been extended on all branches and 
several new lines have been surveyed and will be pushed 
to a speedy completion during the first part of the year. 

Three hotels, representing two million dollars, have 
been completed during the past year. The Terminal, and 
the August Hotel, two magnificent hostelries, make most 
desirable additions to Fort Worth’s list of superb hotels. 
The new Westbrook Hotel is as fine and convenient a hotel 
as will be found in the entire Southwest, and represents an 
expenditure of one million dollars. It is absolutely fire- 
proof, and modern in every detail. A new Elks home rep- 
resenting an expenditure of $100,000, is rapidly nearing 
completion, and when finished will be the most.modern Elk 
hon in the Southwest, and one of the finest in the country. 
During the past year five theatres have been added to the 
number already located in the city. All of these houses 
will eater to the highest in vaudeville and legitimate art, 
and all are making most auspicious beginnings. 

A high school building costing $400,000 will be added 
to the large list of public buildings already in Fort Worth. 
When completed, this building will be without a peer in 
the field of buildings of a public nature in the Southwest. 

Several new factories have located in this city during 
the past year, among which might be mentioned the Fort 
Worth Pottery Co., the Fort Worth Glass Factory, and 
the Mutual Wagon Factory, all factories of no small size 
and industries, which will mean thousands of dollars an- 
nually to Fort Worth. Fort Worth, with her wealth of 
natural resources and accessability to the trade, is rapidly 
becoming the industrial center not only of Texas, but of 
the Southwest, as well. 

During the past year, the Southwestern Baptist Semi- 
nary has been loeated in Fort Worth, and buildings aggre- 
gating a quarter of a million have been erected on the site 
chosen for their campus. The Catholic College known as 
“Our Lady of Victory College,” has been located in Fort 
Worth, and buildings costing more than $200,000 have just 
been completed. The Texas Christian University, formerly 
of Waco, has been located in Fort Worth in temporary 
quarters, pending the building of the college buildings on 
their new campus at University Heights. Contracts have 
beer let calling for more than a quarter of a million dollars 
expenditure at present, with a promise of several similar 
expenditures in the very near future. 

Pau E. Paumer, Assistant Secretary, 
Fort Worth Board of Trade. 


Oklahoma, Oklahoma City. 

Oklahoma is probably advancing more rapidly than any 
other State in the Union, which statement the 1910 Census 
will substantiate. The increase in population during the 
past ten years has been approximately 127 per cent., which, 
we think, exceeds any other one of the States. It is be- 
lieved that this phenomenal increase is due first, to a greater 
variety of natural resources in Oklahoma than any other 


State in the Union together with the fact that all the crops, 
of both the North and South do equally well in this climate.. 
Oklahoma stands first in broom corn, 7th in cotton, 9th in, 
winter wheat, 5th in alfalfa, 10th in corn, 15th in oats, 7th, 
in eattle, 9th in horses, 9th in mules, 12th in hogs, Ist in, 
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gas, Ist in gypsum, Ist in glass sand, 2nd in lead and zine, 
3rd in salt, 5th in building stone, Ist in oil, 1st in asphal- 
tum, 1st in cement materials, 3rd in coal, 4th in eee 
5th in clay and shale, 7th in marble. 

Furthermore, where the influx of people is so great as 
it has been in Oklahoma, it creates a demand for jobbing 
and manufacturing which has resulted in these lines ad- 
vancing more rapidly here than in older States. During 
the past year the Morris & Company and Swarzschild & 
Sons packing companies have expended in the neighbor- 
hood of seven million dollars in Oklahoma City installing 
immense packing plants and all branches necessary to con- 
duct this industry, together with stock exchange buildings, 
horse and mule barns, stock yards, belt line railroads, ete., 
which is without doubt the largest single manufacturing 
industry in the State. 

The value of stock handled by these two plants when 
in operation will amount to approximately 50 million ‘dol- 
lars annually. This, of course, will be a great benefit to 
the farming interests of the State and will lend an impetus 
to the raising of live stock which can but redound to the 
benefit of the State as a whole and the farming element 
particularly. 

The question of Good Roads is being discussed all over 
the State at the present time and a great many of the 
counties are voting bonds with which to carry on the work 
of building public highways, while our State laws makes 
the employment of convict labor optional for this purpose. 


This feature will also do much to build up the rural dis- 


tricts and make for better conditions among the farmers 
whose prosperity will naturally reflect itself in the advance- 
ment of the entire State. 

Taking it all and all, the State of Oklahoma is, we 
think, on the eve of a greater advancement during the next 
decade than ever before. 

J. H. Jounston, Manager, 
Oklahoma City Chamber of Commerce. 


Louisiana, Shreveport. 

Shreveport is a city of 28,015 people, according to the 
last. census, which is an inerease of 75 per cent. It has 45 
miles of paved streets and 27 miles of trolley line. We 
have within our immediate neighborhood one of the great- 
est, if not the greatest gas and oil-fields in the world which 
supplies our city with both heat, light and power. We are 
particularly well situated for all lines of manufacturing, 
having such a desirable medium as natural gas which can 
be easily converted into electric energy. This alone should 
be an incentive for investment of ecapial utilizing gas in 
internal combustion engines. Shreveport is well drained 
and loeated on the bluffs of Red River. 

L. C. Buckxtery, Secretary, 
Chamber of Commerce. 


Arkansas, Fort Smith. 

Fort Smith, Arkansas, is one of the Southern cities for 
which the 1910 census shows more than 100 per cent. in- 
crease in population over 1900, at which time the records 
showed 11,500. This growth has largely been made within 
the last five years and is due almost altogether to the indus- 
trial expansion which has been taking place. This year’s 
report shows 112 manufacturing establishments actively 
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engaged in business and 66 jobbing houses, giving a a 
ment to approximately 4,500 workers. 

‘Probably the most marked improvement in civie condi- 
tions has taken place within the last 12° months. 
contract for 71 miles of brick pavement, which was let at 
one time, has‘ been progressing steadily and is now nearly 
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half completed. The school board, which is incorporated’ 
and has control of a fund for school purposes of approxi-’ 


mately $1,000,000, has spent more than $150,000 the pres- 


ent year in building a new manual training building and’ 


making improvements to the numerous ward buildings. 


The Goldman Hotel, which was erected and furnished: 


at a cost of $400,000 by our citizens, was opened to busi- 


ness February 1, and has made it possible fo hold many: 


large trade and fraternal conventions here during the year. 


’ 


The First National Bank completed and occupied its eight 


story building on February 1. The Elks Club built and. 
furnished at a cost of approximately $100, 000, was d¢eu- 
pied early in the year. The wholesale building built for 
the Speer Hardware Co., at a’ ‘Gost ‘of $150,000, was occu- 
pied in April. The “Anions Valley Trust Co. completed 


and occupied its new six-story building cOsHIne $80,000 on’ 


Sept. 1. Numerous other buildings of a’ minor character’ 
have also been erected. 


The Fort Smith Wagon Co., having the, largest plant 
in the eity, completed an addition whieh will increase ‘its’ 
output one-third. The Fort Smith Couch & Bedding Co. 
erected an entirely new building more than doubling its 
former capacity. The Southern Broom Company and the’ 
Champion Broom Co. have both doubled their output ‘the 
past year and are now employing 40 to 60 people respec-— 
tively. The Fort Smith Rim & Bow Oo. has increased its 
capacity 40 per cent. The Ketcham Iron Co. has erected 
new buildings and more than doubled its former capacity. 


Other factories have increased their business from ‘10 to 


20 per cent. and for several months past more than a score 
have been working from 12 to 13 hours a day. 


New industries established during the year include the 


Fort Smith Stove Co., which is now employing about 60 


hands, the Arkansas Coffin Co., employing 25 hands, the 
Arkansas-Oklahoma Table Co., the H. P. Finks Mfg.. Co., 
the Fort Smith Paint & Color Co., and the Texas Com- 
pany, warehouses.. Probably this record will be even. sur-, 
passed during 1911. Large public contracts totaling more 


than $1,000,000 have been let and are now in process . of 


execution. Work was begun in November on the free 


iron bridge over the Arkansas River to connect Fort Smith ~ 


with Van Buren, and costing $563,000. The sale of the 
municipal water plant, a Maine corporation, has been 
corfirmed by the court and will be taken possession of by 


the city very soon, several miles of extension are now 


being put in by order of the court. 
The Kansas City Southern has cleared meat and = 
begtn work on a $50,000 passenger station. The Fort 


Smith & Van Buren Railroad Company, running along the: 
river front to Van Buren, was granted a franchise some’ 


weeks ago and work is now beginning on the right of way. 


Conditions are very favorable for the entrance of the 


Santa Fe and possibly the Rock Island or Katy Railroad 
during the year which will give Fort Smith ten Det 
railroad systems with fifteen outlets. 

The most perfect barometer of business conditions is 
found by an investigation of the banking figures of Fort 
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Smith’s three national banks and three trust companies. 
The combined deposits on January 1 approximated $4,500,- 
000. From the time the statement was made to the comp- 
troller on Sept. 1 to Nov. 10, the three national banks made 
more than $2,000,000 gain in. bank deposits and the first 
of the year will see the total resources of the banks more 
than double the figure of one year ago. 

These favorable conditions have been brought about by 
a combination of circumstances, one of the greatest of 
which has been the general attention Arkansas has been 
attracting throughout the country the past year and the 
turning of the tide of immigration from the far Southwest 
to this section. This has been accelerated by the most 
wonderful crops the section has | ever produced, the fruit 
crop alone in Western Arkansas having totaled several 
million dollars. The corn ‘and cotton crops were also far 
above the average and the price of the former exception- 
ally good. This improvement in the crops of Arkansas has 
been no accident or freak of nature, having been brought 
abort almost entirely through the adoption of improved 
cultural methods. 
expert to work among the farmers and teach the best 
methods of cropping. Arkansas today spends more money 
this way than any State in the Union and it is proving to 
be the best money ever invested in any educational work. 
Corfidence is the key note to the greater part of the success 
which has_ visited Arkansas this year, the people here have 
confidence in the country and thus being able to instill con- 
fidence into others have been helped by making integ- 
rity a eardinal principle and avoiding in every way the 
inflation of values. 

Rn H. G. Spavtprna, Manager, 
Fort Smith Commercial League. 


Alabama, Demopolis. 

While there has been no great increase in the popula- 
tion of the City of Demopolis within the past ten years, 
there has been a decided improvement in industrial condi- 
tions. Marengo county is one: of the few Black Belt 
counties of Alabama that the last census shows a decided 
growth for. I attribute this largely to the very wise 
diversification of crops. Much of our cotton land has been 
turned into alfalfa, and this section has been shown to be 
one of the best adapted sections of the United States for 
the successful and profitable growth of this wonderful 
crop. The production of corn has been largely increased 


per acre and the acreage increased. The raising of eattle, 


fins horses and hogs has been greatly increased and en- 
couraged by its success. 

The City of Demopolis is situated on two rivers and the 
Southern Railway and a new railroad from Demopolis to 
Paseagoula, Miss., is practically assured. The prospects 
of this road have stimulated business. Many well-to-do 
Western farmers have recently bought large farms near 
here and have moved their families here to live. They are 
all well pleased and are trying to induce their friends to 
move here also. 

Within the past year a handle factory, spoke factory 
and stave factory have been established here and we have 
immediate prospects of several large manufacturing estab- 
lishments. I would say the great advantage of river trans- 
portation, being situated on two rivers navigable all the 
year, together with the high price of cotton and other farm 
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products, has given Demopolis the advantages in the indus- 
trial world that she enjoys. The completion of the pro- 
posed Demopolis-Pascagoula Railroad will add ten thousand 
bales of cotton to our receipts, bring many manufacturing 
establishments here, and make Demopolis decidedly the 
best small city in Alabama. 
Jesse B. Hearn, Secretary, 
Demopolis Business League. 


Mississippi, Jackson. 

In the center of the cirele with all four points of the 
compass looking toward her, is the position Jackson now 
oceupies in the industrial and commercial affairs of Miss- 
issippi. Little more than an old time sleepy town tén years 
ago, she has since that time sprung forward with leaps 
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and bounds until today she is the bustling, wide-awake ° 


metropolis of the State. 
te years ago, she now numbers about 25,000 people, 


With only about 8,000 population ‘ 


including the suburbs, whose people come and go each day 


as other citizens in their various avocations. 

As an educational center Jackson i is superbly equipped, 
having two commercial colleges, four literary colleges, and 
six magnificent graded schools. As a manufacturing ¢enter 
she also takes high rank, having about seventy manufactur- 
ing and industrial plants in active operation, and more 
planned for the near future. Her annual pay roll from the 
above sources is approximately two million dollars. 
sou railroad facilities are’ unsurpassed. The railroads 
operating into Jackson pay salaries in Jackson amounting 
to over two hundred thousand dollars annually. As a dis- 
tributing eehter for all kinds of merchandise and manu- 
facttinea produets Jackson occupies a position of unusual 
advantage. 

Tn civie pride and improvement she is_ thoroughly 
abreast of the times, being now actively engaged in, adding 
many miles to her paved streets. These streets are being 
paved in four different kinds of paving—vitrified brick, 
creosoted wood blocks, granitoid and bitulithic. In addi- 


‘tion, many miles of the lighter travelled residential streets 


are being treated with pyrites, which makes magnificent 
driving thoroughfares. A new and complete artesian well 
water works system is being installed. 

In the past ten years Jackson has expended in munici- 
pal improvements alone one million and seyen hundred 
thousand dollars. She has eleven banks with a combined 
capital and surplus of two and one-half million ‘dollars 
with deposits amounting to nearly ten million dollars. Our 
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jobbers doa business of more than ten million dollars an- 


nually, and show a steady increase in the volume of busi- 
ness. Jackson’s magnificent location is bound to make her 
grow very rapidly in the next few years, and it is only ‘a 
question of a little while when she will rank among’ the 
best commercial centers of the country. The vast timber 
resources surrounding her naturally make her a lumber 
center for both manufacturing and distribution. 
A. C. Crowprr, Mayor. 


Oklahoma and Red Rock. 


The statement i is sometimes made that if it were possible 
to build a wall around Oklahoma, so that nothing could 
either come in or go out, the people of the State would not 
be seriously inconvenienced. Oklahoma produces within 
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her borders practically every necessity for the maintenance 
and comfort of her people. 

The State is rapidly taking front rank in the matter of 
textiles. Oklahoma’s cotton is already in great demand in 
the markets of the world, and more cotton is being raised 
every year. Sheep thrive well, and wool is destined to be- 
come an important source of income. Flax has been suc- 
cessfully raised. Oklahoma can easily produce material for 
the manufacture of clothing for es times the number of 
people she now has. 

Oklahoma also produces practically everything needed 
by civilized man in the way of food supply. Wheat and 
eors, hogs and eattle, which are her great staples, are 
raised in all parts of the State. Fruit and vegetables 
flourish everywhere. Her soil and climate are peculiarly 
adapted to the cultivation of a very large number of food 
plants, perhaps a larger number than any other part of the 
country. 

Jn the matter of minerals, also, Oklahoma takes front 
rank, for the statement is made that no State in the Union 
possesses so many kinds of mineral or so many minerals 
of a kind as does Oklahoma. She has coal and asphalt, 
salt and gypsum, oil and gas, clay and stone, glass sand 
and Portland cement rock, iron, copper, lead, zine and 
other valuable minerals, most of them so far as we know, 
are inexhaustible. Unfortunately, however, the greater 
part of these minerals are undeveloped. And Oklahoma 
imports from other States such products as salt, pressed 
brick, building stone, stucco, clay products, lime and even 
a good part of her coal supply, altho she has great deposits 
of these produets utilized. 

As soon as the mines and quarries are opened and plants 
and factories established and these products lying dormant 
are developed, Oklahoma will cease paying tribute to other 
States. When this has been done the food product of 
Oklahoma will be sold at home, prices will naturally be 
enhanced, and be rendered even more prosperous than she 
is row. 

Oklahoma should not be dependent upon other States 
for either her fuel, building material, clothing or food sup- 
ply. She has an abundance of raw material, and all that 
is needed is the utilization of the products now at hand. 
Until this is done, the State cannot hope to come to her 
full development. 


Red Rock, Oklahoma, is situated on the main line of 
the Sante Fe, Railroad from Chicago to Galveston. It is 
nineteen miles South of Ponca City, nineteen miles North 
of Perry, and twenty-one miles from any town half as 
large. It is situated upon a hill gently sloping eastward 
toward the railroad, and you have a commanding view of 
the surrounding country, overlooking Red Rock and Pettet 
ereeks, which are fringed with trees as far as the eye can 
see creating one of nature’s most beautiful pictures. 

While Red Rock is only five years old, it has 400 in- 
habitants, two elevators, $5,000 brick school building. It 
is a township high school. We have one lumber yard, three 
blacksmith and woodwork shops, one livery stable, one 
wagon yard, one flour and feed store, one drug store, four 
general stores, two grocery stores, one jewelry store, one 
hardware that earries a complete line of implements and 
buggies, two hardware stores that also carry a large line 
of furniture, one pool hall, two banks, two meat markets, 
one hotel, two restaurants, one bakery, one barber shop, 
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two doctors, one photograph gallery, one telephone office 
where you can talk all over the United States, as well as a 
city exchange, one good weekly newspaper. 
C. L. Wootverton, Secretary, 
Commercial Club. 


Florida, Tampa. 


The city of Tampa is famous throughout the world as 
the center'of the clear Havana cigar industry. Tampa manu- 
factures more clear Havana cigars than the city of Havana, 
Cuba. There are, however, many other important interests 
and industries in Tampa. It is the headquarters of the 
Florida Citrus Exchange, being located at the center of the 
citrus fruit producing country. Tampa is also a very 
important point for the shipment of phosphate and naval 
stores. A matter which should be of special interest and 
benefit to the readers of your journal, is the fact that 
Tarapa has one of the finest, and also one of the most 
profitable electric railway systems in the country. I believe 
that the last several reports of the Stone & Webster Com- 
pany show that Tampa ranks 9th in the United States in 
the percentage of profits. It is a splendidly equipped and 
ably managed system and its prosperity is a very safe 
indication of the prosperity and progressiveness of the 
city of Tampa. 

Tampa expects to benefit greatly by the opening of the 
Panama Canal. This city is the logical route for traffic 
and travel to and from the canal, and we are making, with 
the aid of the National Government, preparations for the 
handling of this business. We are building what will be 
one of the best and most commodious harbors on the South 
Atlantie or Gulf coasts. The National Government by 
formal resolutions has recognized Tampa’s advantageous 
location with relation to the business that will be handled 
through the Panama Canal, pronouncing this the nearest 
city to the canal with first-class railway facilities. 

The population of Tampa is very cosmopolitan, people 
being assembled here from all parts of the world. It is, 


however, very homogeneous, and aside from oceasional dis- 


turbanees which come to all wide-awake cities, its people 
are unified and all imbued with the common purpose to 
make this the greatest and richest city on the South Gulf 
Coast. 
This information was transmitted to SourHERN ELEC- 
TRICIAN by 
D. B. McKay, 
Mayor of Tampa. 


Mississippi, Jackson and Vicinity. 

The city of Jackson, Miss., is one of the best located 
cities on the map. It is situated in the very heart of one 
of the finest agricultural sections of this Union, where good 
lands may be ‘had at reasonable prices that are suited to 
the growth of cotton, nearly all kinds of grains, nearly all 
kinds of fruits and vegetables, and as fine for grazing and 
stock raising purposes as any part of the West or South- 
west. It has a mild and genial latitude that is alike free 
from the severe winters of the former and the blighting 
winds and droughts of the latter section. Both man and- 
beast can live in health and comfort the year round, and at_ 
a minimum of expense by reason of our unrivaled average 
evenness and mildness of climate especially fitting it as ae 
most desirable place of location. 
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Juckson’s railroad facilites are not surpassed by those 
of any eity of its size in the South. The railroads radiat- 


_ing out from Jackson, as the “Hub” form the spokes of 


almest a perfect wheel. Only one spoke is Jacking, with 
the building of a road up through the hardwood belt that 
lies between Jackson and Columbus, Miss., however, and 
there making connection with Birmingham and other im- 
portant points, the building of which road is practically a 
certainty in the near future; the wheel will then be complete 
and perfect. 

As a manufacturing center, embracing many and varied 
kinds of finished products, Jackson has made rapid strides 
in the past few years, and the near future will find her 
making even more rapid strides in manufactories. Jackson 
is superbly loeated for all kinds of wood-working factories, 
as the native timber of various kinds is at its very door. 

It is also well located for flour, grist and feed mills, and 
will very likely embark upon these lines in the near future. 
It is likewise well loeated for peanut oil mills, and this 
industry is now one of absorbing interest. The same may 
be said of meat packeries, as our people are now busily 
engaged in making extensive preparations for stock raising, 
suci: as cows, hogs, sheep, ete. Indeed, the magnificent 
exImbits of fine live stock at the State Fair last October 
proved a revelation alike to our own people and to visitors 
from the North and West. This section is also beginning 
to raise its own horses and mules, as they can be raised 


_ here as well, and even more cheaply, than in Kentucky and 
. Missouri. 


The boll weevil has proven, and will continue to prove, 
one of the greatest educators of this age. His advent 
seems to have roused our people from their age-long slum- 
ber in so far as our sole dependence upon cotton is con- 
cerned. Being roused, and emancipated from old dogmas, 


“our section is now preparing for the greatest revolutionary 


progress known to the generation now living. “General 
Diversification” has become the slogan of our people. Not 


that they intend to forsake cotton, for cotton can be grown 


~ very profitably under boll weevil conditions if the farmers 


wil! follow out the instructions of the Agricultural Depart- 
ment at Washington. They are now preparing to plant 
those kinds of grains for which their. particular land has 
been scientifically demonstrated to be best adapted. More 


-grains, of course, mean more live stock of all kinds, and 


unlimited food stuffs for both man and beast. This change 
in our agricultural system will mean that each farmer will 
make his own living af home, so that at the end of the 
harvest season he will own his cotton, the world’s great 
cash staple, instead of owing it, as, unfortunately, has for 
so ‘ong been the custom. 

The next five years will witness such a remarkable 
transformation in the material well being and progress of 
Mississippi that it will almost tax the imagination to com- 
prekend it. Jackson, being in the very center of the tre- 
mendous development that the next three to five years will 
witness, is certain to become a great manufacturing and 
commercial metropolis. If I were to designate any par- 
ticular field in manufacturing in which it is destined to 


excel, I would say that it is in all kinds of wood-working. 


Jas. B. Luck, 
Seeretary Jackson Board of Trade. 
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Oklahoma, Enid. 

The Progressive Spirit of Enid, Oklahoma, is in evi- 
dence from the fact that more improvements in the way of 
beantifying the eity is in progress than in other cities of 
the State. 

Within the past year 15 miles of asphalt pavement has 
been laid; 10 miles of sewers have been constructed; a 
septic tank installed, in fact everything is being done to 
make this a first-class city. Building operations have been 
active, there now being in course of construction a Govern- 
ment Building to cost $250,000; a High School to cost $200,- 
000: a State Institution costing $50,000, and a number of 
smaller institutions. Enid has the people who do things 
at the right time. ; 

. J. J. Coucu, Secretary, 
Chamber of Commerce. 


Mississippi, Vicksburg. 

In Vicksburg, Mississippi, during the past twelve months, 
there has been complete building and general construction 
work aggregating more than $1,500,000 in value. This work 
has been well distributed between the municipality and the 
citizens. The city has built a sewerage system, costing 
$225,000, and has laid paving, costing $150,000. The two 
principal hotels of the city have been remodelled at a cost 
of $110,000; the Vicksburg Sanitarium, a private institu- 
tion, has had additions made to it at a cost of $55,000.00; 
and new business houses have been constructed at a cost of 
$150,000. Residences, costing more than $250,000 have been 
built, and some of these are among the handsomest in the 
city. 

Several new manufacturing plants have been built and 
others have been enlarged. The Vicksburg Iee Co., has 
largely inereased its capacity; contracts have recently been 
let for a new ice plant, capitalized at $100,000. Christian 
& Brough’s wagon factory has been constructed at a cost of 
$25,000; and the B. J. Robinson Co.’s machine shops are to 
be rebuilt at a cost of $18,000, replacing the present plant. 

In the Vicksburg National Military Park, which almost 
encireles the city, expenditures for State and national memo- 
rials and road and general construction work have aggre- 
gated $300,000. The principal developments in the park 
have been the completion of Wisconsin’s $100,000 memo- 
rial, the building of two steel and conerete obervation -tow- 
ers and the work done on the $175,000.00 Sailors’ Monument, 
by the United States. Building and general construction 
projects for 1911 already indicate that there will be more 
than half a million dollars expended in such work in Vicks- 
burg for the first six months of the year. 

Frank H. ANDREWS, 
Secretary Board of Trade. 


Kentucky, Lexington. 

Lexington, Kentucky, the center of the Blue Glass 
region, is the hub of a splendid interurban railway system 
connecting six county seats with the county seat of Fayette 
county. The entire system embraces approximately seventy 
miles and is considered by commercial Lexington one of 
the largest, if not the largest asset in the City’s business. 
During the year a half a million dollars has been expended 
by this system in completing another spoke of the wheel. 
This line is twelve miles in length and while the topography 
of this seetion of the State is heavily rolling, the line was 
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constructed upon a steam grade and is considered to be 
one of the finest to be found anywhere. There are two 
other “spokes to be constructed in the future which will 
complete the wheel. 

There has been considerable talk for over a year past 
eoncerning a through interurban connection from Lexing- 
ton to Louisville, but for some little time past this has 
quieted down. The local company is contemplating ex- 
tensive improvements in their entire system. With refer- 
ence to other lines of industry in and about Lexington, 
the past year has seen a substantial inerease in all branches 
of business throughout this section. Within the past year 
new companies with capital aggregating more than three 
million dollars have located in Lexington alone. 

This short sketch cannot be closed without a word with 
reference to the wonderful development of the Eastern 
section of this State which is now in progress by an ex- 
tension of the Lexington & Eastern Railroad recently 
purchased by the Louisville & Nashville Railroad Com- 


pany. This extension will be made through perhaps the 
richest undeveloped coal area in the entire South. The 
Chesapeake & Ohio Railroad is also doing extensive work 
to reach these coal deposits. A number of large coal com- 
panies control-great bodies of land in this section; among 
them the Northern Coal & Coke Company, capitalized at 
fifty million dollars, and the Consolidation Coal Company 
of Baltimore, Md. A number of large timber companies 
are fast developing large bodies of timber lands in this 
same section; one in particular has, since the first of Octo- 
ber last, begun an expenditure of one million dollars to 
develop their properties. Coming out of this section, which 
is now receiving such marked attention upon the part of 
capital, the first competitive point reached by the railroads 
is Lexington and the people of this community are fast 
awakening to the benefits to be gathered by this city as 
result of the opening of this new country. 
S. H. Cuay, Secretary, 
Lexington Commercial Club. 


Principles of Illuminating Engineering. 


(Continued From December.) 


(Contributed Exclusively to SoUTHERN ELECTRICIAN.) 


BY A. G. RAKESTRAW. 


Continuing the subject of last issue, the formulae that 
are used in the computation of the intensity of illumina- 
tion from a given lhght source will be considered. Refer- 
ring to Fig. 1, if A be a source of light, and CD, C2D2, 
CsD:, ete., be plane surfaces at distances of one, two and 
three feet from the light, it will be observed that as the 
beam of light enlarges, the size of the surface illuminated 
by the beam increases as the square of the distance from 
the source. If therefore, A be a light of one standard 
candle, these surfaces will be lighted with an intensity of 
one, one-fourth and one-ninth foot candles respectively. 
The intensity therefore equals candle power divided by x’, 
where x is the distance of the surface from the light. In 
the case of a plane EF which is not at right angles to the 
light rays, but makes an angle O therewith, the intensity 
will be less. The formula in this case is I= candle power 
cos O / x’. 

If, therefore, a light is considered, say an incandescent 
lamp, illuminating a plane surface AB, as in Fig. 2, in 
order to calculate the intensity at various points, the dis- 
tribution curve of the unit must be provided with or with- 
out, its reflector as the case may be, laid off to scale. 
The curve shown in the figure is typical of a bare tantalum 
lamp. Then draw the line AB to scale representing the 
plane of illumination, a certain distance y, below the lamp, 
and lay off points one, two, three feet, or other convenient 
distances, from a point directly beneath the lamp. At any 
desired point, Z, find the candle power in that direction 
from the eurve. Then the illumination at that point will 
be I= (candle power cos O) / (x + y’). Continuing 
this computation for other points a curve as shown is ob- 
tained. In most eases occurring in practice, a point will 
receive light from more than one source and often from 
many sources. In these cases this computation must be 
performed for each source and the results added. Fig. 3, 


‘shows the intensity of the light produced at different points 


by two lamps with reflectors, placed in proper relation to 
each other. Curve C shows the results when using a re- 
flector that concentrates the light, and curve D when using 
one that distributes the light over a wider angle. 

This method of calculation is called the step by step 
method, and is not often used as it requires laborious eal- 
culation and further is liable to be inaccurate as it takes 
no account of reflection from ceiling and walls. The most 
satisfactory method is to make tests on the lamps as ac- 
tually installed, either in a room fitted. up for experimental 
purposes, or in their permanent location. Stations are 
chosen at numerous intervals, and the actual intensity of 
the light measured at these points. These values were for- 
merly determined by some sort of visual test, such as the 
ability to read certain sizes of type. This method gave 
irregular and rather inaccurate results. There has lately 
been placed upon the market a portable photometer by 
means of which the value of the actual illumination at any 


“Fig. 1. Invensiry or ILLUMINATION. 
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point may be determined quickly and aceurately. This in- 
strvment has already proven indispensable in securing sat- 
isfactory data on this subject. A good way of ‘showing 
these results is by means of isolux lines, which are lines 
passing through points of equal light intensity. A typical 


appearance of the isolux lines in a room lighted with four . 


units is shown in Fig. 4. 

The distribution of light depends on the size and num- 
ber of the lighting units, the height at which suspended, 
the shape of the distribution curve of each unit, and the 
character of the reflecting surfaces. In connection: with 
distribution, the aim should be to secure efficieney and 
uniformity. By efficiency is meant that the light should 
be thrown where it is desired, and not in useless directions. 
For this reason in any lighting installation where the least 
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sary to have enough general illumination to enable objects 
to be seen distinetly. This is called general illumination. 
If however, no more than this -is provided, it will not be 
sufficient for the detail work such as is carried on at 
machines, desks, and other places. For this reason it is 


-usually reinforced by local illumination, consisting of small 


lamps and reflectors at the points needed. In faet the 
earlier installations of electric light consisted almost en- 
tirely of these local lights, each operator working ina 
narrow illuminated area, the balance of the room being 
comparatively dark, This gave the interior a peculiar 
spotted appearance and the room was usually too dark 
and gloomy for comfort. Besides this, the direct reflec- 
tion from books, papers, or pieces of metal was ruinous 
to the eyes.of those using the light. This:led to the plac- 
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Fig. 2. DistrrutTion Curve or A Bare TANTALUM LAMP. 


regard is shown for efficiency, some kind of reflector is 
used to throw the light downward, instead of on the walls 
and ceiling where it is for the most part wasted. Of course 
it is not desirable to leave the ceilings in total darkness and 
in some cases a certain amount of light is needed to bring 
out architectural features. 

In most installations there are two requirements to be 
met, as regards intensity. In the first place, it is neces- 


FOOT CANOLES : 


Fie. 3. Lyrensrry sy Two Lamps Wira REFLECTORS. 


ing of larger units overhead, sufficient to give a good gen- 
eral illumination, and there is a growing tendency to pro- 
vide enough general lighting that individual lamps will be 
no longer needed. This takes somewhat more energy for 
any given space, but the results secured appear to justify 
the expense. Besides being efficient, the distribution should 
be uniform instead of showing light and dark spots which 
is offensive to the eye. Absolute uniformity is impossible 
but in well designed installations the variation from max- 
imum to minimum, on the plane of illumination should not 
exceed 15 to 20 per cent. 


Fic. 4. Isotux Lines, Room Ligutep sy Four Units. 
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Electrical Apparatus and Its Application 
During 1910. 


(Written Exclusively for SOUTHERN ELECTRICIAN.) 


RE-EMINENT among the station equipments of con- 

siderable capacity, installed during the past year are 
“the hydro-electric and the turbo-electrie types. While the 
motive power for the generators of today is principally 
the steam unit, the inerease in the use of the gas and water 
power type is decidedly noticeable, the water power type 
developing practically 10 per cent. of the horse power for 
the United States, while the gas, oil and water power type 
together make 15 per cent. of the total developed 
horse power. Among the noteworthy installations during 
the past year representing these types of generating equip- 
ments is the plant located at Necasa, Mexico, where there 
is installed water wheel driven General Electric generators 
of 12,500 K. V. A. capacity running at 300 revolutions per 
mjnute on a vertical shaft. A slow speed equipment of 
the General Electrie design is that installed at the South 
Pennsylvania Water & Power plant at MeCalls Ferry. 
The generator of this equipment operates on a vertical 
shaft, is of 7,500 kilowatt capacity, running at 94 R. P. M. 
with a generating voltage of 13,200 volts. It is understood 
that this type of generator is being built in a capacity 
of 10,000 kilowatts at 90 per cent. power factor. One of 
the most remarkable engineering developments in the build- 
ing of hydraulie turbines and water wheels, is the mam- 
mouth machine which is to be installed by the Pacifie Coast 
Power Co., on the White River north of Buckley, Wash- 
ington. The turbines are rated at 20,400 horse power and 
are of the high pressure Francis type manufactured by 
the Allis-Chalmers Co., and will operate under a maximum 
of 480 feet. Each turbine is direct connected to gener- 
‘ators of special designs, which will be of 10,000 K. W. 
capacity operating at 360 R. P. M. Notable among the 
turbine driven generators of considerable size recently in- 
stalled are the General Electric 14,000 to 15,000 K. W. 
turbines operating on frequencies of 25, 35, 40 and 50 
cycles and potentials of 4,600 volts to 13,200 volts. 

A new line of direct current turbo generators have been 
recently developed by the Westinghouse Electric & Manu- 
facturing Co. and the largest rotary converter ever built 
installed at the plant of the Transit Development Co., 
Brooklyn, N. Y. This rotary converter is of 3,000 K. W. 
capacity self starting from the direct current or alternat- 
ing eurrent side. The gas engine is being installed by a 
number of the steel companies in units as high as 4,000 
horse power. The operation of these units on the by- 
products to the industry is one of the most efficient and 
economical arrangements of recent date. 

STEAM TURBINES. 

The turbine industry has grown so rapidly, that the 
development in the art of construction has been equally 
marked, exhibiting the dexterity of the designer to meet 
the increasing demand for large and efficient power gener- 
ating apparatus. In 1900 the largest turbine built in this 
or any other country was a 1500 kw. unit at the Hart- 
ford Electric Company, Hartford, Mass.; there are ma- 
chines in service at the present time capable of developing 


ten times this amount of energy. This installation was 


preceded by an installation of four 400 kw. turbines at the 
Westinghouse Air Brake Co., which was the first large 
turbine plant operated in America. 

The distinguishing features of the various types of 
turbines are familiar. One method of utilization of the 
steam by converting the potential energy into velocity and 
abstracting the velocity by rotating wheels, is used in the 
DeLaval, the Rateau and the Curtis types, entirely; while 
in the Parsons construction, as now well understood, the 
work is performed through expansion in special shape 
blading, imparting the dynamie force to the turbine motor 
directly through reaction, by which term this type is usu- 
ally designated. Furthermore, this effect is augmented by 
the action of the velocity produced in the stationary vanes 
in re-directing the steam upon the moving blades. 

The present turbines differ largely from their prede- 
eessors, the steam engines, in that more consideration must 
be given the design for varying capacity and operating 
conditions, to obtain the best performance and mechanical 
strueture, and at the same time conform with commercial 
demands. From the present turbine outlook the position 
of the steam engine is further imperiled. This does not 
imply, however, that the reciprocating engine will be im- 
mediately displaced or superseded entirely, but the fact is 
nevertheless apparent that the field in which this type has 
been strongly entrenched, slow speed and reversing, is 
being rapidly encroached upon by the turbine through im- 
provement ‘iin existing machinery and new inventions. 
Noteworthy are adaptations to small generators, centrifugal 
pumps and blowers, the speeds of which have contributed 
to the more general use of the turbine. A recent device of 
important bearing is the Melville-Macalpine reduction gear, 
capable of high powers and large reductions: Reversing 
turbines have now been made practical. é 

The above is the turbine aspect, briefly summarizing, 
it has grown to be so important an economic factor for the 
following principal reasons: (1) Less space; (2) de- 
creased oil consumption; (3) better economy in the use 
of steam; (4) less attention and adjustments necessary, 
and (5), lower maintenance cost. Where low fuel prices 
and heating requirements prevail, steam motors are more 
economical commercially than the internal combustion en- 
gine, and the reverse is true in the case of high coal cost 
and small heating. 

One of the more prominent developments in turbine 
construction has been the advance in speed rating made 
practicable by improvements in the turbine and generator 
art. The latest construction embodies the double-flow prin- 
ciple, feasible by employment of high speeds. When large 
powers are reached, the construction of the single-flow re- 
action turbine is encumbered to a degree by the existence 
of disproportionate exhaust ports and excessive distances 
between bearing centers. 

It may be correctly stated that turbines came as a mat- 
ter of necessity for the large size units. However, the small 
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sizes are also growing in importance. In the latter case, 
‘the commercial conditions are different, involving lower effi- 
-eiéney and @dst. Nevertheless, these are necessarily in com- 
‘petition With the small engines and must compare favorably 
or excel them in efficiency. Turbine boiler pressures range 
from 125 to 225 pounds gauge: In general practice 175 
‘pounds appears to be the best average for large capacities, 
as it is probably a balance of inereased gain and investment 
for most cases. 

As typical of excellent condenser practice a form 
brought out by M. Leblane may be mentioned. A coun- 
‘ter current effect is attained, and harmful effect of clear- 
ance in reciprocating pumps eliminated. 

As regards the highly efficient operation which has been 
obtained with the high speed construction, the turbine built 
for the City Electrie Co., San Francisco, is typical. The 
machine, as reported by E. D. Dreyfus in a paper before the 
Railway Club of Pittsburg, operates on 13.88 Ibs. per kw. 
hr., with 175 Ibs. steam pressure, 100° superheat and 28 
inches vacuum as obtained on official test. Although with 


‘the smaller size turbines, the economy is somewhat less, it 


is nevertheless much better than reciprocating engine per- 


LOW PRESSURE TURBINES. 

The low pressure turbine is an attractive means for in- 
ereased economies in installations where the energy in steam 
‘below atmosphere is either wasted or inefficiently used. A 
‘typical example of conservation in an industrial plant in 
the vicinity of Pittsburg occurs at the McKees Rocks, Pa. 
plant of the Pressed Steel Car Co., where two low pressure 
turbines, one of 1000 kw. and one of 500 kw. capacity, are 
installed. They operate on the exhaust from steam ham- 
mers, pumps and air compressors, the entire electric power 


throughout being supplied from this source, except in ex- 


tremely cold weather, when a part of the exhaust is diverted 
for heating purposes. The American Iron & Steel Mfg. 
‘Co., Lebanon, Pa., who have a 1000 kw. L. P. turbine, are 


- obtaining a horse-power year at a total cost of $5.50 for 
Through the introduction of a 
practical reduction gear, the large turbine will be used in | 


‘this portion of their power. 


other fields not hitherto possible on account of inadapta- 
bility of speed. With development in other apparatus, the 


“turbine is used for auxiliary drive, boiler feed pumps, exciter 


sets, blowers and small generating units. 
TRANSFORMERS. 
In large power transformers, the developments of the 
past year have been mainly along the lines of increased 


voltage and size of both water cooled and self cooled’ 


transformers, and the further development of three-phase 
transformers to meet the growing demand for this type. 
Transmission systems employing voltages of 100,000 to 


- 110,000 volts were unknown a few years ago, but today 


such systems create no special comment. They have been 
tried out and found satisfactory. Theré is no trouble en- 


-eountered in building transformers for still higher voltage; 


the trouble lies with the transmission line and not with the 
transformer. The use of such high voltages permits of the 
transmission of power over long distances and makes possi- 
ble the utilization of large water powers heretofore too re- 
motely located. In these large water power plants, as well 
as in many sub-stations of large capacity, economy and ef- 
ficiency demand units of large capacity. Consequently sin- 
gle-phase transformers of 4,000 to 5,000 KVA. capacity and 
three-phase units of double this capacity are now being used. 
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Some notable types of these are a 4,000 KVA. single-phase, 
60 eyele, 100,000 to 50,000 volt, Westinghouse transformer 
installed by the Southern Power Company, and a 10,000 
KVA., three-phase, 25 cycle, 60,000 to 13,200 volt, of same 
manufacture by the Pennsylvania Water & Power Com- 
pany. ya 

A contract is now in the hands of the General Electric 
Company, to build a three-phase, 100,000 volt, 14,000 KVA. 
transformer. The bringing out of leads on these extremely 
high potential types has been solved by the oil filled type. 
Leads tested up to 330,000 volts show no corona. Large 
three-phase transformers, which were almost unknown in 
this country a few years ago, are coming more and more 
into use. The three-phase transformer occupies less space 
than an equivalent bank of single-phase, is shghtly more 
efficient and the wiring more simple. : 

Undoubtedly the most important development has been 
that of self cooling transformers of large size. Whereas 
the largest size that could heretofore be built self-cooling 
was about 800, or for comparatively low voltages, possibly 
1,000 KVA., it is now possible, according to the latest de- 
velopments, to build self-cooling transformers for 2,000 to 
3,500 KVA., depending upon the voltage and frequency. 
Some 1,000 KVA. transformers, single-phase, 60 cycles, 
100,000 to 2,400 volts installed for the Southern Power 
Company are typical of the development. There have also 
been built for the same Company several self-cooled trans- 
formers of 2,000 KVA. capacity, 100,000 volts high ten- 
sion to 50,000 volts low tension to be used as tie-in trans- 
formers between two transmission lines. 

Some very interesting combined transformers and volt- 
age regulating devices have been built by the General Elec- 
trie Company, for the Acheson Graphite Company, designed 
for use with resistance furnaces where it was necessary to 
handle 40,000 amperes and vary the potential from 40 to 160 
volts. 

A number of transformers for testing porcelain insu- 
lators, ete., have been built of potentials as high as 400,000 
volts. A 750,000 volt transformer is now being built for 
testing such transformers. 

' The increased use of alternating current motors due to 
the wide distribution by Central Stations and the economies 


of alternating current transmission in large plants has made 


necessary the development of alternating current controlling 
devices. New or improved lines have during the past year 
been offered by the General Electric, Cutler-Hammer and 
Westinghouse Companies for printing presses, pumps, 
eranes, machines tools, elevators, coal and ore bridges, steel 
mill machinery, and single and polyphase starters, for 
squirrel eage and slipring motors. 
ELECTRIC RAILWAY DEVELOPMENTS. 

In the electric railway field, 1,200 volt D. C. operation 
has proved a success. For the first time rotary converters 
are operated in series for generating current at 1,200 volts, 
both 25 and 60 eycles, with success and no failures. Some 
of the notable 1,200 volt installations of General Electric 
equipment which went into operation in 1910 are Milwaukee 
Electric Railway & Lighting Co., Washington, Baltimore & 
Annapolis, and the Aroostook Valley Electric Railway Co. 
Complete D. C. electrification of the huge Pennsylvania Sys- 
tem including the largest and most powerful electric locomo- 
tives in the world of entirely new design, have been made 
by the Westinghouse Co. The development of the new type 
of combined freight and passenger single-phase locomotive 
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for the New Haven Railroad is an entirely different design 
from any locomotive heretofore used, and is the type adopted 
in the extensions of the New Haven system. Complete 
single-phase electrification of the Hoosac Tunnel section 
of the Boston and Maine R. R. with locomotives and equip- 
ment of the New Haven type, has also been accomplished. 


Other noteworthy advancements are the multiple unit di- 


‘reet current train equipment of Long Island-Pennsylvania 


Terminal trains for all local service, the new development 
of Galt, Preston & Hespeler D. C. slow speed freight loco- 
motive for heavy traction ‘on interurban roads, and the sin- 
gle-phase equipment of the new Rock Island & Southern 
R. R. passenger, express and freight service. The D. C. 
equipment of the Rochester, Syracuse & Hastern-R. R., is 
one of the first purely electric roads built and operated 
after the manner of a steam railroad for high speed and 
heavy traffic. The schedule speeds are over 60 miles an 
hour, and one mile was made in 54 seconds. Further, the 
single-phase equipment of Chicago, Lake Shore & South 
Bend Railway, has been successful by operation of single 
phase multiple unit trams with unit switch control. 

A feature of urban electric traction has been the suc- 
cessful application of the new Edison storage battery and 
the gasoline electrie units of General Electric design. While 
these units are at the present time in an experimental stage 
every indication points to a place of immediate usefulness. 

ILLUMINATION. 

A notable accomplishment in the illumination field was 
the development of thoroughly efficient metallic flame are 
lamps for operating on multiple and series circuits by the 
Westinghouse and General Electric Companies. Mazda 
lamps of various capacities up to 500 volts have been de- 
veloped together with the Westinghouse wire type tungsten 
lamp manufactured in 25, 40, and 60 watt sizes. 

Considerable progress has been made throughout the 
country in street lighting with flaming ares, and tungsten 
ineandeseents in decorative and ornamental systems for 
business thoroughfares. The schemes have been varied in 
certain sections, the principal arrangements being the sus- 
pension of lamps over the street in. the form of an arch and 
the installation of poles carrying from two to five incan- 
deseent units either in a vertical or downward position. 
The later scheme seems to be generally popular and is be- 
ing installed in a number of cities of moderate size. 

The installation of electric signs in all cities of consid- 
erable size has been a rapid development during the past 
year. Typical of this progress are the new and wonderful 
motion signs of New York City. 

ELECTRIC HEATING. 

Foremost among the small electrical apparatus which 
may be classed as current consuming devices are the nu- 
merous new heating and cooking devices placed on the 
market by the various electrical manufacturers. The most 
recent new lines are those of the Cutler-Hammer Manufac- 
turing, the Westinghouse, General Electric and Simplex 
Electric Heating companies. These lines which are either 
new or perfected devices, include cereal cooker, chafing dish, 
coffee percolator, curling iron heaters, cigar lighter, corn 
popper, flat irons, fans, food warmers, frying pans, griddles, 
heating pads, nursery warmer, plate warmer, radiators, range 
and cooking utensils, water heater, electric grate, hair dryer, 
sewing machine motor, washing machine motor, foot warmer, 
electric automobile charging outfit and lifting magnets. 


TELEPHONE APPARATUS. 

The development of new telephone apparatus, and the 
improvements of types already in use, has been remarkable 
during the past year. Notable among the events of the 
year in the telephone line have been the following: The 
Western: Electric selector for use in railway dispatching 
circuits was placed on the market during the year. Many 
railroads during 1910 disearded the telegraph in favor of 
the more efficient and rapid telephone, and this selector, 
enabling any station along a line to be ealled by the dis- 
patecher with a minimum loss of time, may be ealled an im- 
portant development. Mine telephones and signal sets were 
placed on the market and installed in a great many under- 
ground shafts, due to the Legislation following the disas- 
ters of 1909. The sectional unit switchboard enabling small 
but rapidly growing telephone exchanges to install switeh- 
ing apparatus which will still be of use after the system 
has been-extended to a large number of telephone stations. 
Convertible switchboards have been developed to take care 
of the exchange which wishes to install magneto switch- 
board equipment, but which sees in the future a possibility 
of a demand for central battery operation. The switch- 
board, equipped with the combined jack and signal, also 
has been placed on the market during the year, and has 
been put into use by many small telephone companies. 
The year has seen large developments in private branch ex- 
change switchboars, and interphones, a number of new 
types of which to meet the various kinds of service are now 


‘in extended use. 


1910 SOUTHERN DEVELOPMENTS. 

The motive power of Southern establishments at the 
present time is principally steam, however, the past year 
has witnessed considerable activity in the establishing of 
hydro-electric, gas, and oil installations all of which are 
established on most satisfactory operating basis. The appa- 
rent tendency in steam development at the present time in 
large plants is toward the use of turbines direct connected 
to alternating current generators operating at such voltages 
as are most economically transmitted within the territory 
served. For the industrial plant with an already existing 
steam plant, the low and mixed pressure turbo-generators 
are growing in favor. 

Those water power developments which have a variable 
storage are relaying with steam plants embodying steam tur- 
bine units. Notable among this type of development in the 
South is the Southern Power Company which when all of 
its connected plants are in operation, will be the largest con- 
nected station in the South and probably the second in the 
world. ; 

During the past year, the Southern Power Co. has in- 
stalled at their 99 Island station six 5,200 horsepower and 
one 600 horse power hydraulic turbines of Allis-Chalmers 
design, direct connected to alternating current generators. 
This company has also installed three steam relay plants, 
each of 800 kilowatt capacity containing Westinghouse 
double flow turbines, Leblane condensers, and direct con- 
nected to A. C. generators. These plants are located at 
Greenville, S. C., Durham, N. C. and Greensboro, N. C. The 
Southern Power Co., with its four large water powers in 
operation and its three relay plants, is equipped to supply 
nearly 300,000 electrical horse power and distribute it over 
a territory by a transmission line some three hundred miles 


“in length, lighting cities, running street cars, and furnishing 


power for hundreds of factories in the Carolinas. 
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Noteworthy among other recent hydro-electric plants of 
the South are the Central of Georgia Power Co. at Jack- 
son, Ga., with four 3,000 K. W. Morgan-Smith water tur- 
bines driving Westinghouse 2,300 volt generators and trans- 
mitting energy at 66,000 volts. The James White Power 
Co., of Athens, Ga., with a hydro-electric equipment of Allis- 
Chalmers design aggregating 5,000 horse power. The Flor- 
ida Power Co., of Osceola, Fla., with a hydro-electric equip- 
ment of the same design, consisting of three 1,000 kilowatt 
units. 

Some turbo-electrie equipments of considerable size are 
the Savannah Lighting Co., Savannah, Ga., with a 2,000 K. 
W. Westinghouse double flow turbine and generator; the 


Erwin Cotton Mills, of Durham, N. C., with a similar equip- 


ment, the municipal plant of the city of Jacksonville with 
four 1,500 Allis-Chalmers K. W. units, and a 850 K. W. 
Fort Wayne motor generator set. This station is the largest 
municipal electric light plant in the South and one of the 
largest in the country; the Consolidated Ice & Power Go., 
of Valdosta, Ga., with two 300-kw turbine generator sets 
generating at 2,300 volts; the Ducktown Sulphur & Iron 
Co., at Copperhill, Tenn., with two 625-kw Westinghouse 
turbo-generators. 

Typical of the recent gas engine installations in the South, 
are the plants of the Southern Cotton Oil Co., at Savan- 
nah, Ga., Montgomery, Ala., Dillon, S. C., and Greenwood, 
S. C., each embodying Westinghouse gas engines, and soft 
coal prodneers connected to generators in sizes from 150 
horse power to 500 horse power; the Palmetto Phosphate 
Co., of Tiger Bay, Fla., with a plant consisting of four 200 
K. W. Allis-Chalmers units, also a similar plant installed 
by the Ware County Light & Power Co., at Waycross, Ga., 
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and the Interstate Chemical Co., of Charleston, S. C., using 
200 horse power Westinghouse gas engines and producers. 

Typical of the low pressure installations in plants having 
an already existing steam equipment is the Great Southern 
Lumber Company, the largest saw mill in the South, whieh 
has recently installed a 1,000 K. W. low pressure turbine 
of Allis-Chalmers design. The Atlanta Steel Co., Atlanta, 
Ga., with two 500-kw low pressure turbo-generator sets 
using exhaust steam. The Tennessee Coal, Iron & Railway 
Co., of Ensley, Ala., using four 3,000 K. W. mixed pressure 
turbo-generator sets. 

During the past year the use of steam turbo-generators 
has very largely increased, not only for central station 
work, but in various independent manufacturing enterprises. 
This has been particularly noticeable in the Lumber In- 
dustry. Formerly the lumber interests were very prodigal 
in their use and waste of fuel but now they are installing 
steam turbines and condenser apparatus, together with 
motor drive in an endeavor to secure highly efficient opera- 
tion. 

During the past year the textile industry has also fur- 
ther advanced in the use of electrical apparatus for power 
purposes. The majority of the larger textile mills with 
steam turbines and condenser out-fits. In some of the older 
mills group drive has been continued but individual motors 
have been used for driving the groups instead of employing 
a great amount of shafting as was done with the engine 
drive. In the newer mills individual drive has been used 
to a large extent although both group drive and four frame 
drive have been employed where these seem best to meet the 
conditions. 


Water Powers and Resources of Tenn. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 


BY GEO. H. ASHLEY, STATE GEOLOGIST OF TENNESSEE. 


Through an enactment of the State Legislature of Ten- 
nessee in 1909, provision was made for the establishment 
of a State Geological Survey. The purpose of this Sur- 
vey is to obtain accurate information of the natural re- 
sources of the State for the purpose of increasing the 
wealth of the State and its citizens through a more exten- 
sive use of its natural resources. Primarily, the Survey 


js to be a bureau of information on all matters relating 


to the geology and mineral resources of the State. Its 
work, therefore, will inelude the collecting of information 
and study and systemizing of it so that it can be supplied 
and used to the best advantage. 


The investigation of the undeveloped water powers of 
Tennessee, will form no small part of the work laid out, 
and such an investigation has now been started. This will 
include a study of the run-off of the valleys, surface streams 
and the conditions effecting it, the possible source of water 
power, with minimum and maximum derivable power, the 
points at which such power can best be obtained so that 
those desiring to establish industrial plants or to avail 
themselves of power for other purposes, may secure from 
the Survey the information they need. It has been cal- 
eulated that the developed water power of Tennessee is at 
present 95,060 horsepower, of this 85,548 horsepower are 


obtained from the Tennessee River, using 1,691 wheels; 
8,576 horsepower from the Cumberland River, using 397 
wheels; 796 horsepower from the small tributaries of the 
Mississippi River, using 62 wheels; 140 horsepower from 
the Green River, using 10 wheels. While no definite data 
is at hand to enable the writer to estimate exactly the un- 
developed water powers of the State, such calculations as 
have been made indicate that Tennessee should furnish, 
under present conditions, about 600,000 horsepower all the 
year round, or probably 1,000,000 horsepower for six 
months to be supplemented during the other six months by 
steam power. By utilizing every available opportunity for 
water storage, under conditions which do not exist now, 
but which may exist in the future with the exhaustion of 
our coal supplies, it is probable that the streams of Ten- 
nessee will furnish at least 2,000,000 horsepower. 


Further than this water power investigation, the Sur- 
vey is covering the entire group of natural resources of 
the State, which ineludes the metals, fuels, structural ma- 
terials and various other products. Already reconnaissance 
surveys have been made of the oil and gas resources of the 
State, of the clays of West Tennessee, and preliminary 
studies are in progress on the iron ores, zine, marble, phos- 
phate and other resources. The Survey is also lending its 
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aid,.in a most substantial way, to the problems of the 
reclamation of the river bottoms of West Tennessee. 

The surveys already made indicate that Tennessee has, 
as is well known, large coal deposits covering some twenty 
counties, and yielding about $7,000,000 worth‘ of coal a 
year. She has large deposits of iron in both east .and 
_western Tennessee, yielding about $1,000,000 worth of ore, 
and $3,000,000 or $4,000,000 worth of pig iron; she has a 
“large deposit of copper, confined to one county in the 
- southeast corner of the State, the production from which 
ranges from $3,000,000 to $4,000,000 per year. ‘Tennessee 
is the second State in the production of phosphate rock, 
producing between $1,000,000 and $2,000,000 worth a year; 
she has large deposits of low grade zine ore practically 
undeveloped, which are only awaiting capital to rival the 
Joplin district; her clays are unexcelled, and are being 
shipped in large quantities to nearly all of the northern 
and eastern states for the production of high grade clay 
produets. With all the raw materials at hand the State 
would seem to offer an unusual opportunity for the estab- 
lishment of plants for the manufacture of such wares to 
meet the southern and southwestern market. The State 
prodtices probably the best marble for interior decoration 
now on the market. In 1908 Tennessee stood third in the 
value of her marble output with a production valued at 
over $800,000; she produces, in addition to these substances, 
over a quarter of a million dollars worth of cement; over 
a half million dollars worth of coke, nearly a million dol- 
lars worth of gas, coke, tar and ammonia, about a quarter 
of a million dollars worth of lime; a half million dollars 
worth of limestone, over $100,000 worth of pottery, over 
a quarter of a million dollars worth of sand and gravel 
and smaller values of barytes, gold, mineral paints, min- 
eral waters, silver, ete. 

In the industrial awakening, which for the last ten 
years has béen going on in the South, Tennessee has been 
a leading figure. The whole coutnry is coming to a real- 
ization that today the South stands for opportunity, much 
as did the far West thirty to sixty years ago. This is 
strongly reflected in the increase of population of the 
southern cities, in the multiplication of industrial plants 
of all kinds, in the reclamation of swamp lands and aban- 
‘ doned farms, in renewed interest in education, art and 
literature and in a thousand minor ways. Today capital- 
ists looking for investments and young men looking for 
opportunities to worthily win their way have their faces 
turned toward the South, and the young men of the South 
no longer feel it to be necessary to go North or West to 
find the larger opportunities they desire. 

The natural resources of any State or nation form the 
basis of its material advancement, and their development 
and use measure its wealth and progress. Tennessee is 
rich in mineral and other resources. Extending from the 
oldest rocks in the erest of the Appalachians to the new- 
est rocks forming the bottoms of the Mississippi River, 
there is embraced within its borders a variety and richness 
of soils, of climate, of rock strata, of zones of ores and 
other minerals, hardly excelled by any other State in the 
Union. This is reflected in the fact that today she leads 
every other Southern State, except Alabama, in mineral 


production; that her mineral production in 1908 was larger 
then that of North Carolina, South Carolina, Georgia, Mis- 
sissippi and Arkansas all put together; more than twice 
as large as that of Florida and nearly twice as large as 
that of Louisiana, but on the other hand, only a little more 
than half as large as that of Alabama. 

And yet, with a few exceptions, she is makihg rela- 
tively little use of many of her resources, as compared with 
some other States no more favored, except by markets, and 


to a large degree Tennessee is one of the markets of those. 


other States, rather than supplying her own needs. Thus, 
with probably as large deposits of clay as Ohio, she pro- 
duces today only about one-twentieth as much value in 


clay products, and goes to Ohio and other States to supply. 


more or less of her own needs. With probably as large 
deposits of suitable material for the manufacture of cement 
as Indiana, she produces only one-eighteenth as much, and 
makes a market for more or less of Indiana’s supply. With 
many times as much iron ore as Pennsylvania, she pro- 
duces only one-twenty-eighth as much pig iron. And sim- 
ilar examples might be multiplied. But it is not alone in 
the getting out of the materials that an advance is possi- 
Every pound of 
raw material shipped out of the State is simply supplying 


ble, but as much or more in their use. 


some other state with wealth-making opportunities. Michi-- 


gan supplies raw iron ore worth, in 1908, $2.85 a ton, and 
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Pennsylvania works it up into pig iron worth about $15 — 


per ton, or into steel rails or other materials worth still 
more. To how large an extent is Pennsylvania’s wealth 
based on the natural resources of other states? To how 
large an extent is Tennessee today supplying other states 
with their wealth? 

The Survey will be of indirect value to- the State 
threugh its value to the individual citizens for whose wel- 
fare the State exists. It is of value to the landowner by 
shewing what ores, minerals, rocks, or other resources 
underlie his land; their depth, volume, character and value, 
and to that extent it effects the possible sale value of his 
land, and second, by suggesting such use of his land as 
wil! make it yield the largest possible return. It is of value 
to those having capital to invest by supplying unbiased 
information upon which investments may be made or in- 
dustries established. It is of value to transportation in- 
terests by increasing the volume of both erude and manu- 
factured materials to be moved, through an inereased pro- 
duction and an inereased demand. It is of value to the 
purehasing public, which includes most of us, by reducing 
eosts through the production in the State of things that 
must otherwise be obtained from without, and through in- 
creasing the supply of those things. It is of value to the 
man without work by increasing the demand for labor 
through the starting of new or enlarging of old industries. 

In so far as the Survey may aid in the abating of the 
smoke nuisance in the cities, in obtaining cheaper light and 
power through a larger use of our water powers, in aiding 
and making effective plans for the drainage of the bottom 
lands, in converting poor farm lands into good farm lands, 
and in a thousand other ways, it may make it possible for 


all citizens to have more of the comforts and luxuries of 
life. 
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‘Southern Rural Telephone Development. 
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BY M. S. ALLEN. 


It is perhaps a curious fact that the part of the country 
which was first settled and which, in-the beginning of our 
history, enjoyed the most advanced degree of prosperity, 
should have later fallen behind newer sections, particularly 
in its country life. The early history of the South is full 
of tales of fertile fields, great crops which were building 
up the wealth of the nation, and of a hospitality and lavish 
entertainment unheard of in other parts of our country 
either then or since. The people who settled the new lands 
across the sea found climate and virgin soil which would 
produce wonderful crops with the least effort, and their 
establishments and home life reflected the ease with which 
wealth came to them, and which endured for the first hun- 
dred years of this country’s history. Their farming meth- 
ods were naturally crude, but the great fertility of the soil 
made up for any lack of skill. They found that certain 
erops could be grown with comparatively little work, but’ 
did not realize that constant cropping with these certain 
things would soon exhaust the soil. The farms or planta- 
tions were of considerable extent, many containing thousands 


of aeres, and when one piece of ground was worked out, it 


was allowed to run wild while another was worked. Labor 
was cheap and the cost of feeding and housing it was also 
low, good prices were secured for the crops, and as a natural 
result the condition of the country was very prosperous. 


Two things which have done most to hamper the South 
have been lack of adequate transportation facilities and ad- 
equate means of quick communication. The three things 
whieh will most quickly overcome these handicaps are good 
roads, rural free delivery and universal telephone service. 
Of these three, the telephone by rights stands first. It is 
the one most accessible in all sections of the country, whether 
near a large city or away off from the railroad, ten or 
twenty miles from the county seat where there is only. a 
small settlement or group of farms. To receive the benefit 
of the good roads, you must hitch up a team; you must wait 
for the whistle of the R. F. D. man to get your paper or 
letters; but with a telephone in the house, a turn of the 
erank puts you in touch with points near or far. 


In thinking of the telephone, we are too prone to consider 
it only an integral part of a large community, because in 
such places it first became used and has become so abso- 
lutely indispensable. Competent engineers have said that 
if there were no telephone system in New York City, the 
streets would have to be three stories high to accommodate 
the messengers going from point to point, and that the mod- 
ern sky-seraper would be an economie impossibility be- 
cause so much room would be required for elevators and 
stairways that too little would be left for offices. 

To give you an idea of what an important part the tel- 
ephone plays in the life of a great city, let me tell you that 
in the City of New York there are 450,000 telephone sta- 


*Abstract of a paper read by Mr. Allen, Telephone Engi- 
neer for the Western Electric Co., at the Convention of South- 
ern States Association Commission of Agriculture, held at 
Atlanta, Ga., Nov. 21 to 23, 1910. 


tions. In the Waldorf-Astoria Hotel there are 1223 tele- 
phones, in the Singer Building 778 telephones, and in the 
New Metropolitan Life Building provision has been made 
for 1181 stations. The average number of telephone calls 
per day in New York City is one and one-quarter million. 

If a telephone is so necessary in a large city, where dis- 
tanees are short and people accessible, how much more nec- 
essary is it in the country, where farms are far apart and the 
average roads poor in good weather and almost impassable 
in bad weather? 


Now, to give you some idea of how the use of the tel- 
ephone is growing in the South, as nearly as I can learn, on 
January 1, 1905, there was a total of 102,666 telephone sta- 
tions in the six Southern States of Virginia, North Carolina, 
South Carolina, Georgia, Florida and Alabama. It is diffi- 
cult to estimate how these stations were divided between 
exchange and rural subscribers, but it is probable that of 
the total number, only about 5 per cent, or 5100, were lo- 
cated outside of exchanges. On January 1, 1910, the grand 
total of telephone stations in the same territory had in- 
ereased to 283,269, of which approximately 36,700 are rural 
stations. This shows an increase in rural stations alone of 
740 per cent in five years. The year 1910 is showing a 
greater proportionate growth than any previous period, the 
gain in farmer line stations alone for the first ten months 
being approximately 15,000 stations and the total of all sta- 
tions on November 1, 1910, being 313,000. 


_ Probably the first and most direct appeal of the tele- 
phone is to the farmer’s wife. She has less opportunities of 
getting away from home than other members of the family, 
she sees fewer new faces and receives fewer new ideas, so 
that anything which will serve to break the monotony of her 
life is welcomed as a God-send. Besides its social side, 
though, another and even greater appeal the telephone 
makes is as an aid in emergencies. But it is in other and 
more practical ways that the real value of the telephone is 
shown. You have some cotton or other produce to sell. 
Or, you find you need some machine parts or something 
with which to repair a tool and can ill spare a hand or a 
mule to send to town for it. What is easier than to eall 
wp your supplier and arrange to have it sent out by a 
neighbor ? 

Recent magazines have been full of the eo-operative 
studies, showing how the potato growers of Virginia, the 
apple growers of Colorado, the celery growers of Florida 
and the Georgia peach growers have been getting together 
to properly market their crops and buy their fertilizers. 
But in order for a group of men thus to get together, there 
must be mutual confidence, a condition only to be attainea 
by close aequaintance. Here again the telephone paves the 
way, for the rural telephone line is almost invariably a 
community affair, and the men who get together and build 
it are talking with one another daily even if they do not 
see one another once a week. 

Telephone companies generally are making strenuous 
efforts to popularize the telephone in the country, and are 
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making very liberal propositions for connections to their 
toll lines or exchanges. In loealities through which the 
toll lines run but where there are no existing exchanges, 
they will permit farmers’ lines to build up to the toll sta- 
tion and there connect direct to the toll line whenever toll 
connection is desiréd, the only requirements being that the 
lines be well constructed, the telephone sets efficient and a 
toll switching device installed. Each farmer may use the 
toll line as often as he desires, paying the regular toll 
charge for each connection. Conversations over the farmers’ 
lines are, of course, free. 

At exchanges, the usual plan is for the company to meet 
the farmers at the exchange limits, each owning the line and 
equipment to that point. The usual rate charged is 50 cents 
per set per month, with a minimum charge of $3.00 per 
month per line. For this charge the farmer receives ser- 
vice, not only with the other people on his line, but also with 
the subseribers of the exchange with which his line connects. 

The low cost of farmers’ telephone lines and the ease 
with which they may be constructed, together with the lib- 
eral offer. of the telephone companies for connection, place 
the telephone within the reach of every farmer; and every 
farmer who has one is in a better position to farm his land 


and market his produce, aside from the other advantages 
a telephone brings him. Getting a telephone line started 
however in a section where there are none is usually slow, 
hard work, because in such a community the value of the 
telephone is not appreciated, while there are wholly incor- 
rect ideas of first and final cost and the simplicity of build- 
ing and maintaining lines and instruments. 

Anyone who can build a fence ean build a properly con- 
structed telephone line and install his instrument. 


which oceur, and which usually consist of a tree falling 


across the line, grounded carbons, or burned out fuses in 


the lightning arrester, or the renewal of worn out batteries. 


Booklets illustrating and ‘telling simply how to accomplish 
these things are to be had for the asking, while telephones 


are so well designed and durably built that any other kind 


of trouble seldom occurs. 
Recent statistics show that of the ten million telephones 


and twenty-four million lines of wire in the world, over | 
two-thirds of the telephones and wire mileage is in the 


United States. Let us try to make the South show the 
greatest proportionate development in the United States. 


An Interesting Central Station Growth. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) | 


BY T. ik. 


HE electrical department of the Electric Lighting 

Company of Mobile, was consolidated in June, 1906, 
with the electric lighting department of the Mobile Light 
and Railroad Company, under the name of the Mobile 
Hlectrie Company. At the time of the consolidation of 
these two companies there were many who were customers 
of both companies, and who had service installed from 
both systems. One of the results of this consolidation was 
the taking out of the dual services and leaving only one 
installed. Therefore, the true growth of the company is 
but little reflected by the increase in the number of its 
consumers. However. in spite of the elimination of all 
of this dual service, the company shows an increase of 
24 per cent. in the number of its consumers during the 
past four years. As a better reflection of its true growth, 
the company shows an increase of 76 per cent. of the total 
connected load in kilowatts. 

At the time that the Mobile Electric Company was 
organized and placed under the management of H. M. 
Byllesby and Company, the City of Mobile was in the 
higk tide of its prosperity. It was, however, feared that 
with the gradual depletion of lumber in the territory which 
Mobile draws upon, that the city would suffer serious loss. 
The lumber industry has since 1906, dwindled down to 
practically nothing, and in spite of that the city of Mobile 


shows surprising and substantial growth indicated by the 


inerease in connected load. 


With the depletion of the growing timber much of the 
character of the development in the city has undergone a 
change and Mobile has gradually become as prominent as 
a manufacturing center as it has as a port. This fact is 
evidenced by an increase of 189 per cent. in the horse 
power connected load of motors attached to the lines of: 
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the Mobile Electric Company, which inerease in four years 
is reflected by an inerease in the power revenue of over 
160 per cent. At the present time there are 3, 425-horse- 
power in motors connected to the lines of the company. 


At the time of the organization of the Mobile Electric 


Company the power was supplied from two stations, which* 


have been consolidated into one. This latter is a modern 
brick and steel power house containing many of the im- 
proved devices in engineering, including coal handling 
devices, chain grates, turbines, and condensing engines. 

he erection of this new power house rseulted in a saving 
of more than $12,000 per year in power house wages, and 
more than $30,000 per year in coal. 


company to under 15 per cent. of the revenue. 


i * Sa IT ioe i 
There was: practigally no sign business-in Mobile, at 


the time of the organization of the Mobile Electrie Com- 
pany, there being no electric signs up, exeept internally 
illuminated signs of which number there were but three. 
At the present time there are in operation in Mobile 138 
electric signs containing 8,957 lamps. At the same time 
there has been special street illumination installed, both 


of the arched over-head type, and of the illuminated post’ 


type. The number of street ares in the city has also been 


increased from 288 to 481. On the first of October of this — 


year a wiring campaign was started, arrangements being 
made with local contractors for special prices for wiring 


old houses; these special prices to be in force until Novem- 


ber 15th, a total of forty-five days. During this campaign 
contracts for wiring 664 houses were secured. Four solicit- 
ors were employed inthis campaign. 


A part of the campaign consisted of a series of 2 adver-— 


tisements in local papers explaining the propositions of 


Any | 
man or boy ean quickly learn to clear the ordinary troubles — 


The cost of the coal | 
dropped *from nearly 30 per cent. of the revenue of the 
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house wiring. <A very attractive:full page ad read, “Homes 
wired for electric light at actual cost. We pay the ‘con- 
tractors profit.” 
made under the titles, “Why we do it” and’ “What. is done,” 
The lower part of that ad was devoted the standard propo- 


T. K. Jackson, PRESIDENT AND GENERAL MANAGER OF 
MositE Evecrric CoMPANy. 


sitions as follows: Proposition A. Complete wiring for 
five-room house—five drop cords, five ornamental glass 
shades, five incandescent lamps. This will supply light- 
ing for parlor or living room, dining room, kitchen and 
two bed rooms. 


Wiring complete with lamps.......... $8.00 
Underwriters’ inspection fee........... 1.00 
$9.00 


~ Proposition B. Complete wiring for five-room house 
—two two-light fixtures; three drop cords; six ornamental 
glass shades; seven incandescent lamps. This installation 
will give two lights in the living room and two,lights in 
the dining room, one in each of the others. 


Wiring -complete with lamps......... $10.75 
Underwriters’ inspection fee......... 1.50 
$12.25 


Proposition C. Complete wiring for five-room house— 
square brass tubing fixtures, instead of drop cords; wall 
fixtures where desired; two fixtures have two lights each, 
the others one. Shades richly ornamented. This gives a 
really artistic installation of seven lights, the lamps being 
ineluded in price. 


Wiring complete with lamps......... $12.50 
Underwriters’ inspection fee.......... 1.50 
$14.00 


It is felt here by the management that Mobile is firmly 
established, and in spite of the depletion of the standing 
timber, that its growth is assured. This growth was 38 
per cent. in the last decade as shown by the Census. Future 


Following this heading, explanations were , 


SOUTHERN ELECTRICIAN... 


municipal development will be greatly increased with the 
deepening of the channel, appropriation for which has been 
passed by the United States Congress, and on which work 
has ‘been ‘actually begun, by the building of locks on the 
Alabama, Tombigbee and Warrior Rivers, work for which 
is well under way, and which will mean the bringing of 
eoal, iron and cement to Mobile on barges. 

The management also feels very much gratified with the 
support which the citizens of Mobile have given them, and 
which enabled them to increase their total connected load 
76 per cent. in four years. We are glad to say that our 
property is located in a highly progressive community, 
whose ¢éitizens are eager to avail/'themselves of all modern 
comforts and advantages. This is shown by the fact that 
the Mobile Electric Company has installed at the present 
time, one electric meter for every 5.9 white inhabitants in 
the City of Mobile. 


Profit-Sharing Plan of Edison Electric Illumi- 
nating Company, of Brooklyn. _ 

At the end of the year 1910, employees of the Brooklyn 
Edison Company will be eredited with a sum: out of the 
profits of the company’s operations for that year, in ac- 
cordance with the following schedule: To those employes 
who have been in the company’s service two full calendar 
years, a percentage of their salary or wages for the year 
1910, equivalent to one-quarter of the rate of dividends 
paid on the capital stock during the year. To those 
employes’ who have been in the company’s service three full 
calendar years, a percentage of their salary or wages for 
the year 1910, equivalent to one-half of the rate of divi- 
dends paid on the capital stock during the year. To those 
employes who have been in the company’s service four full 
calendar years, a percentage of their salary or wages for 
the year 1910, equivalent to three-quarters of the rate of 
dividends paid on the eapital stock during the year. To 
those who have been in the comnpany’s service five full cal- 
endar years, or more, a percentage of their salary or wages 
for the year 1910, equivalent to the full dividend rate paid 
on the capital stock during the year. 

This profit-sharing plan is adopted for the current year 
only, and it will continue from year to year only,as .the 
board of directors may adopt it for each year. Provisions 
herein for more than one year are contingent upon the 
adoption of the plan by the board of directors for subse- 
quent years. The amount of these credits will be paid in 
eash to the Trustees of the Brooklyn Edison Investment 
Fund to the eredit of the individual employes and shall be 
subject to the conditions and by-laws of the said Fund, 
which are annexed hereto, except as modified by the fol- 
lowing special restrictions: . The sum eredited in any year 
ean not be withdrawn within three years, except with the 
consent of the provident committee and for one of the fol- 
lowing reasons: To make payments upon the purchase of 
a home; because of death of the employee; unusual neces- 
sity in the opinion of the committee. 

All moneys or eredits to which any employe would be 
otherwise entitled and which have not previously been sub- 
ject to withdrawal at the option of the employe, shall be 
wholly forfeited by him, and shall revert to the company, 
or if already paid to the Investment Fund, shall revert to 
the Fund, in the event that: Such employe is discharged 
by the company for misconduct; or such employe leaves 
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the employment of the company without giving the com- 
pany one month’s prior notice in writing, unless the neces- 
sity of this notice is waived in writing by the company at 
the time of leaving; or such employe without the written 
consent of the committee assigns to any one or attempts 
to transfer, sell or encumber any interests he may have in 
said amounts; or such employe shall become insolvent or 
bankrupt. 


The provident committee has the power to make and 
enforce rules and regulations to determine the eligibility 
of employes to receive pension allowances, to fix the amount 
of such allowances and to preseribe the conditions under 
which such allowances shall be paid, subject to the follow- 
ing conditions: Any employe who attains or who shall 
have attained the age of sixty-five years, and who shall 
have been at least ten years continuously in the service of 
the company, may be pensioned either at his option or that 
of the company. Any employe who has been at least ten 
years continuously in the service, and who, in the opinion 
of the provident committee, has become unfitted for full 
duty, may be retired and pensioned. Any such employe 
may make application for pension or be recommended by 
his employing officer for retirement. 


The pension allowances authorized are to be computed 
upon the following basis: For each year of continuous 
service, not less than 1 per cent. nor more than 2 per cent. 
of the average pay received for the five years next preced- 
ing retirement, provided that no pension shall exceed 50 
per cent. of the wages paid at the time of retirement; ex- 
cept that pensions of employes whose annual salaries exceed 
$2,500 shall be fixed by the Executive Committee of the 
company. 


Electric Show at Chicago. 

The Annual Chicago Electrical Show will be held at 
the Coliseum, January 7th to 21st.. From all reports and 
from the fact that the space for exhibiting purposes at 
the show has sold rapidly, it is to be expected that the 
show will be one of the best in the history of electrical dis- 
plays in Chicago. The method of conducting the exhibit 
and the fact that a percentage of the receipts are shared 
with the exhibitors, is one of the factors which is bringing 
exhibitors to the show and undoubtedly make the electrical 
display of all branches of the industry as complete as pos- 
sible. The Chicago Electrical Show is under the manage- 
ment of the Electrical Trade Exposition Co., the officers 
of which are as follows: President, Samuel Insul; first 
vice-president, E. P. Obershimer; second vice-president, 
L. A. Ferguson; secretary and treasurer, Stewart Spauld- 
ing; directors, Samuel Insul, G. H. Atkins, Stewart Spauld- 
ing, Elworth B. Obersheimer, G. B. Foster, W. W. Low, 
L. A. Ferguson, S. B. Bennett, E. J. Mock. The review 
of the electrical show will be published in the February 
issue. 


Lecture on Automobile Batteries. 

An interesting and instructive lecture on the construc- 
tion, operation and care of automobile batteries was given 
December 14, at tthe Carnegie Library, Atlanta, Ga., by 
A. N. Bentley of the Electric Storage Battery Co. 
purpose of the lecture was to give automobile owners some 
idea of how automobile batteries should be treated and to 


The. 


analyze some of the features of operation and causes for 
trouble not only in the battery but in other parts of the 
electric automobile. Mr. Bentley is the Atlanta repre- 
sentative of the Electric Storage Battery Co., and a man 
of extensive experience in both the operation and the 
manufacture of automobile batteries. He treated the sub- 
ject in a most able manner explaining all details in such a 
way that those who had never gone into the study of the 
storage cell and the way it generates electrical energy, 
could understand and follow the different chemical changes 
which take place. 

Beginning with the elementary theory of the storage 
battery eell, Mr. Bentley showed how the eell was made 
applicable to the electric vehicle and also how it was 


possible to get the best efficiency from cells when normally ~ 


charged and also how to restore the cell by charging after 
its mileage had been consumed, In view of the fact that 
a large number of automobile owners were present, the 
lecture was of great value to them as it relieved their minds 
by knowing that a large number of troubles which are 
attributed to the electric battery could be traced to other 
mechanical parts of the car. Numerous instances were 
recited in which this was pointed out. 


The deseriptive part of the lecture referring to the 
storage cell was made intensely interesting by the large 
number of lantern slides which were shown and the ex- 
planation by the lecturer of the various features of eon- 
struction. One of the most instructive features of the 
lecture was a number of rules given, taking up the care of 
the battery. These are as follows: (1) The battery must 
always be charged with direct current, and in the right 
direction. (2) Be careful to charge at the proper rates 
and to give the right amount of charge. Do not under- 
charge or overcharge to excessive. (3) Do not bring a 
naked flame near the battery while charging or immediately 
afterwards. (4) Do not overdischarge. (5) Do not allow 
the battery to stand completely discharged. (6) Voltage 
reading should be taken only when the battery is charging 
or discharging. If taken while the battery is standing idle 
they are of little or no value. (7) Do not allow the battery 
temperature to exceed 110 degrees F. (8) Keep the elec- 
trolyte at the proper height above the top of the plate and 
at the proper specific gravity. Use only pure water to 
replace the evaporation. (9) Keep the cells free from 
dirt and all foreign substances both solid and liquid. (10) 
Keep the battery and all connections clean; keep all bolts 
connected tight. (11) If there is a lack of capacity in the 
battery due to low cells, do not delay in locating and bring- 
ing them back to condition. (12) Do not allow sediment 
to get into the plates. 


The lecture was made possible through the efforts of 
William R. Collier, Contract Agent of the Georgia Railway 
Co. of Atlanta, Ga. 
an edueational basis rather than for any commercialism 
either to the Storage Battery Co. or to the local central 
station. Mr. Collier on account of his close connection 
with the vehicle side of central station business thoroughly 
realizes that people generally, do not understand the use 
of the electrie vehicle as well as. they should. Since the 
electric vehicle is now on a practical commercial basis, it 
is only by careful attention to details and plans to interest 


the public that the vehicle will be looked upon with the 
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The lecture was carried out purely on - 
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confidence it deserves. From the practical and informal 
diseussions which followed the lecture referred to, it was 
plain that the object of the originators of the idea was 
accomplished. The example can well be followed in other 
sections, 


New York Section N. E. L. A. 

The first meeting of the season of the recently-formed 
Eastern New York Section of the National Electrie Light 
Association was held at Schenectady on December 13th. A 
large gathering of men from the cities and towns of Eastern 


. New York were present to weleome President W. W. Free- 


man and Seeretary T. C. Martin of the National body, the 
principal speakers of the evening. Bryce E. Morrow of 
the Hudson River Electric Power Company, presided at the 
meeting, the address of weleome being given by Mayor Dur- 
yee of Schenectady. Mr. Freeman was then introduced as 
the first speaker, and his account of the growth of the 
National Association and its field of usefulness was very en- 
lightening to the electrical men present. The benefits of 
the Association were very conclusively stated by the 
speaker, and he accounted for the rapid advancement of the 
Association to its position of today on the score of its great 
utility to the electrical industry. 


National Secretary T. C. Martin elaborated some of the 
points brought out in President Freeman’s speech, and es- 
pecially interested the many young men present by pictur- 
ing the splendid opportunities offered in both central sta- 
tion work and in the manufacturing industry. M. Webb 
Offutt, Manager of the Schenectady Illuminating Co., 
showed clearly the value of a local organization of men in- 
terested in the commercial phase of the electrical industry 
in bringing together the central station, contractor and gen- 
eral public. C. D. Haskins, Manager of the Lighting De- 
partment, General Electric Co., was very optimistic about 
the future of the local organization. He predicted for 
Schenectady, with its large body of men interested in things 


~ electrical, a large engineering building with headquarters 


for a number of scientific organizations. 

The officers-of the Eastern New York Section brought 
before the members some of the plans for the coming year’s 
work, which promise to bring to Schenectady many of the 
foremost men in the electrical industry. 

The Eastern New York Section already has 140 mem- 
bers, and it is certain that the membership committee, of 
whieh W. E. Brown, of Schenectady, is chairman, is mak- 
ing an active campaign among the central station men in 
the large and thriving towns and cities of Hastern New 
York. The officers of the new section are: President, 
B. E. Morrow, Hudson River Electric Power Co., Albany, 
N. Y.; vice-president, M. O. Troy, General Electric Co., 
Schenectady, N. Y.; treasurer, T. A. Kenney, Hudson River 
Electric Power Co., Albany, N. Y.; secretary, R. H. Carl- 
ton, General Electric Co., Schenectady, N. Y. 

The executive committee is composed of the following 
members: Chairman, B. E. Morrow, Hudson River Elec- 
tric Power Co., Albany, N. Y.; C. D. Haskins, General 
Electric Co., Schenectady, N. Y.; M. Webb Offutt, Schenec- 
tady Illuminating Co., Schenectady, N. Y.; Mohawk Gas 
Co., Schenectady, N. Y.; A. A. Anderson, Albany Illu- 
minating Co., Albany, N. Y.; J. C. DeLong, Syracuse 
Lighting Co., Syracuse, N. Y.; F. H. Gale, General Elec- 
tric Co., Schenectady, N. Y. 
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Electrical Engineering at the Massachusetts 
Institute of Technology. 

The progress of the graduate electrical engineering 
work at the Institute of Technology is indicated by the 
number of students who are candidates for Master’s and 
Doctor’s degrees, which number is now greater than last 
year. The number of students in the undergraduate 
course in- electrical engineering is also steadily increasing 
so that additional teaching staff is being added to the 
corps of laboratory instruction. 


Various lines of research are being carried on in the 
department mostly under the direction of Professor Pen- 
der and Professor Wickenden. Some of these relate to 
the effects of heat treatment on the magnetic qualities of 
silicon iron, certain transient phenomena that may occur 
in long electrie circuits, the effect of high frequencies on 
the permeability of iron, the effective resistance and re- 
actance of steel rails when conveying alternating currents, 
the selective action of spark gap lightning arresters with 
respect to frequency, the reflection of light from walls or 
ceilings, the disruptive strength of rubber insulated coat- 
ings on wires, ete. Certain of these are continuations of 
work started last year, and researches in each will be car- 
ried on as may be convenient and needful to get knowledge 
of the phenomena under investigation. 


The results of the thesis research of Dr. Harold Os- 
borne on whom the degree of Doctor of Engineering, the 
first conferred by the Institute, was conferred last June 
were embodied in a paper presented before the American 
Institute of Electrical Engineers at its October meeting 
and brought out an interesting and valuable discussion. 


The subject of illumination and photometry has been 
added to the subjects taught in the electrical engineering 
department. This is treated from the standpoint of what 
is generally called illuminating engineering and is made 
an optional study. ‘The instruction is by lectures, recita- 
tions and laboratory work under the direction of Professor 
Wickenden, who is the author of a well-known book on 
“Tllumination and Photometry.” <A preliminary edition of 


‘an important text book on “The Principles of Electrical 


Engineering” has recently been issued by Professor Pen- 
der of the department. 


Membership of N. E. L. A. Grows. 

The National Electric Light Association reports that 
it is continuing to enjoy the growth which it has experi- 
enced so remarkably during the past eighteen months. On 
December 12th the membership reached the high mark of 
6007, inclusive of 904 operating companies and 222 manu- 
facturing concerns. The operating companies and their 
sections have 4133 employees and members of their staff 
in Class B membership. The membership in July, 1909, 
was 3137, and at the meeting of the Executive Committee 
Jast January, was reported at 4500, so that the net growth 
during the present year, after dropping 250 individual 
members for various reasons, is around 1500. Mr. H. H. 
Scott, the energetic chairman of the membership committee, 
has with the aid of a large and enthusiastic committee, just 
set on foot another membership campaign and there seems 
every reason to believe that 1911 will witness a growth in 
every way equal to that just noted. 
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Development of Hydraulic Power in Italy. 

Consul-General James A. Smith, Genoa, states in a re- 
cent consular report that in the northern section of Italy 
especially, the industrial development within the past ten 
years has been little short of remarkable. With this de- 
velopment the Italian capitalists and manufacturers have, 
in common with American industrial. interests, awakened 
to the economic value of their tremendous natural resources 
in the way of hydraulic power, resourees rendered particu- 
larly valuable by the fact that Italy produces no coal and 
was and is dependent for her industrial fuel supply upon 
other countries. It ig interesting to note, however, that, 
notwithstanding the rapid progress made in the utilization 
of water power, during the past six years especially, coal 
imports have also steadily inereased, a fact which shows 
the still more rapid progress made in her industries which, 
in spite of the more extended use of water power, have not 
found this to be sufficient to keep pace with their growth. 

The hydraulie resourees of the public domain in Italy 
are carefully controlled by laws dating back to 1865 and 
1884. Applications for concessions for the use of water 
power are divided under three headings—power, irrigation 
and reclamation, and potable water. In granting conees- 
sions the Government Bureau of the Public Domain has 
adopted a unit of measurement in estimating the price to 
be paid the Government by the concessionary. This unit 
is known as_a “modulo,” which is equivalent to a supply 
of 100 liters (26.41 gallons) of water per second. Based 
upon this, the price is fixed at 50 lire ($9.65) per 
“modulo.” 

Some exceptions to this rule are, however, to be noted. 
Where the concession asked for is to. be used for develop- 
ing power for industrial or other purposes, the price is es- 
timated according to the number of horsepower to be util- 
ized and is fixed at 3 lire ($0.579) per horsepower. In 


certain cases where the obligation exists on the part of the 


concessionaire to deliver the water after use for further 
utilization the price per “modulo” is reduced by one-half, 
and in ease the water is to be used for irrigation purposes 
and it is not found practicable to measure the quantity de- 
livered the charge made is 0.50 lire ($0.10) per hectare 
(2.47 acres). 

On June 30, 1909, 3,126 concessions had been granted 
for the use of the publie water for power purposes, 1,094 
for irrigation, and 145 for potable water. The two last 
have not much importance, as only about 340,000 acres of 
Jand are so irrigated. The larger part of the irrigation is 
accomplished by the use of water from private or public 
canals or from private wells, and the potable water is ob- 
tained largely, also, from springs, ete., of private owner- 


ship. 
Electrical Supplies in England. 
According to reports by Consul-General John ‘H: Grif- 
fiths, there is a very healthy demand for electrical supplies 
in England, covering practically every article of electrical 
manufacture. Not only are all the houses and shops of 
the better class which are now being built fitted through- 


out with electric lights, but it is becoming more and more 


essential in order to lease premises of any character in 
desirable localities in London to install electricity. While 
electrical appliances of all sorts ean be sold in London, the 


articles most in demand are carbons, tubing, batteries, arc. 


lamps, signs, bells, dynamos, fans, lamp stands, lght 


~ telephone eables. 


shades, fire and burglar alarms, motors, and telegraph and 
Electrie signs are not nearly as exten- 
sively used in London as in the large cities in the United 
States, but they attract a great deal of attention, and are 
considered an excellent method of advertising. This field 
is not fully occupied, and it would appear that there is an 
opportunity for the sale of striking electrie display signs 
in London. 

In the eight months ended August 31, 1910, the impor- 
tations of electrical goods into the United Kingdom in- 
creased by $755,738, and the exports by $5,690,943, the 
total trade being: Imports, $4,752,716; exports, $12,667,- 


675. At the present time the imports of electrical supplies ~ 


into the United Kingdom come very largely from Germany, 
and have so come in increasing quantities for the last few 
years. With the increased importations from Germany 
there has been a pronounced falling off in the imports from 
the United States. Proximity and price are given as the 
reason for Germany’s success. There are at least two im- 
portant American electrical companies which are repre- 
sented in London, and I believe have factories in England. 

With the nationalization of the telephone system, which 
will soon take place, there may be some important exten- 


sions made, and in that event there will be a demand for 


telephones, cables, and supplies generally. It would be 
advisable for American companies to keep closely in touch 
with this situation. If it is their purpose to make the effort 
to introduce their manufactures into Great Britain, agen- 
cies should be esablished in London in conspicuous loeali- 
ties, which should carry full assortments of supplies. Be- 
fore establishing such agencies, very careful examination 
of the patent laws now in force in this country should be 
made, as in 1908 a law was passed for the purpose of com- 
pelling foreign manufacturers of patented articles who de- 
sired to do business in England to manufacture the articles 
in this country. It might be that the same end could be 
accomplished by having some one already in London aet 
as representative, but more satisfactory and prompt results 
would be secured if the course first mentioned were fol- 
lowed. | 

The competition in a sense in the electrical world is 
much keener in Great Britain than in the United States, 
for the reason that the business is sub-divided to a much 
greater extent, and there are necessarily more bids sub- 
mitted on large contracts. 


Carbon Lamp Rating. 

Irrespective of the particular kind of incandescent lamp 
employed, three important characteristics must be consid- 
ered in order to correctly judge of ‘its efficiency ; wattage, 
candle power, and life. Now a significant fact is that no 
one of these three qualities can be changed without chang- 
ing the other two, except the quality of the filament itself 
be also changed. In other words, if the wattage of a given 
lamp is increased, the candle power will be inereased, and 
the life shortened in proportion. 

Such has been the high plane of efficiency in the manu- 
facture of incandescent, lamps within the last few years 
that individual improvements, though frequent, were not 
sufficiently great to compel radical changes in lamp: rating; 


and it was only by comparing lamp performance over a_ 


considerable period of time that the extent of this improve- 
ment was made manifest. On account of the above, the 
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only improvement apparent to the average consumer was 
the longer lamp life thus secured. 

But as is now well understood, the use of a lamp of 
higher efficiency than previously employed not only pro- 
duces more light, but under ordinary circumstances, is 
actually more economical. This is accomplished by keeping 
the life of a lamp constant and giving up a greater candle 
power—thus providing the consumer with an increased 
amount of light at practically the same wattage consump- 
tion, and with no decrease in the lamp life. 

The three voltage rating has been applied to earbon 
lamps for two reasons: (1) Because in complying with 
the new candle power unit, the International Candle, as 
adopted by the Bureau of Standards, a change in the 
apparent efficiency has occurred. If the old basis of effi- 
ciency were used a system of decimals would be required 
in selling lamps. The present three voltage rating does 
away with this complicated method by simply placing the 
three voltages on the lamp so that the efficiencies of a lamp 
may be known as “high,” “medium,” or “low.” (2) An 
improvement in lamp quality has occurred, and in order to 
combine this improvement to the best advantage of the 
lamp-buying public the new method of rating incandescent 
lamps has been adopted. 

The wattage ratings have been applied to carbon lamps 
for the following four reasons: (1) For simplicity in 
comparison; (2) to place all lamps on the same pasis; (3) 
to reduce the number of lamps on the carbon schedule; 
(4) to educate the publie to use high efficiency lamps.— 
Juice. 


Central: Station Insurance. 

At the St. Louis meeting of the National Electrie Light 
Association statistics were presented by Mr. W. H. Blood, 
Jr., insurance expert of the Association, tending to show 
that fire insurance premiums paid by the electrie lighting 
companies of the country are fully twice as high as the low 
ratio of loss would warrant. Resolutions were adopted by 
ike Association asking for an investigation of the subject 
by the fire insurance companies and directing that copies of 
the resolution be furnished to member operating companies 
so that they might take up the matter with their brokers. 
A thorough campaign along these lines has recently been 


; a organized as fitting at this season of the year, and large 


numbers of copies of the resolution have been placed in the 
hands of the operating companies, requesting them to bring 
the matter to the attention of their insurance brokers. 
Letters have also been written from Association headquar- 


_ ters to some two hundred and fifty insurance companies 


ealling their attention to the matter and inviting them to 
investigate the subject with a view to a reduction in rates 
commensurate with the premiums received and the risks 
involved. An extremely interesting report and analysis of 
the subject generally was presented at St. Louis by Mr. 
Blood and has been reprinted in the annual proceedings of 
the Association. 


Smelting By Electricity. 
Consul P. Emerson Taylor, Stavanger, Norway reports 
that the Electro-Metallurgical commission has completed 
its work and filed its report. In speaking of the work of 
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the commission Professor Farups, of the University of 
Christiania, one of the members, says: 

“Tt is quite possible for us, in electric smelting of iron 
ore, to compete with smelting ovens of the old type in 
other countries. The iron ore is no more expensive here 
than in other places, and Norway is richer in electric 
energy, and electric power here is much cheaper than in 
other countries. Besides, we have very good export sea- 
ports, with our waterfalls and electric power close to the 
sea. Should the electric smelting of iron and steel, in spite 
of all this, become more expensive than smelting by the 
old methods, it will still be able to compete with the old 
method of smelting because of the much finer quality of 
the product. In Sweden, where the new electric smelting 
ovens have been installed, the results show that the new 
method is a suecess and in an advanced stage of progress, 
and Norway will, with her electrie power and transporta- 
tion facilities, have many advantages over Sweden. 


Use of Poles. 


The total number of poles reported to the Bureau of 
the Census as purchased during the calendar year 1909 by 
the telegraph and telephone companies, steam and electric 
railroads, and electric light and power companies of the 
United States was 3,739,000, as against 3,249,000 in 1908 
and 3,283,000 in 1907. There were purchased in 1909 by 
the same class of users 3,509,000 cross-arms, 6,168,000 
brackets, and 18,463,000 pins. Cross-arms, 
brackets, and insulator pins were not included in the an- 
nual census of lumber and timber products prior to 1909. 

This information appears in a preliminary comparative 
report covering 1909, 1908, and 1907, which was trans- 
mitted to Census Durand by Chief Statis- 
tician William M. Steuart, under whose supervision it was 
prepared by J. E. Whelchel, expert special agent of the 
Division of Manufactures. In co-operation with the For- 
est Service of the Department of Agriculture, the Bureau 
of the Census annually collects and publishes statistics per- 
taining to the group of lumber and timber industries. 

Telephone and telegraph companies reported purchases 
during 1909 of 2,916,000 poles, or 78 per cent. of the total. 
This was an inerease over 1908 in the number reported as 
bought by this class of users of 354,000 poles, or 14 per 
cent., and over 1907 of 604,000 poles, or 26 per cent. 
Steam railroads reported the purchase of 26 per cent. more 
poles in 1909 than in 1908, though 34 per cent. less than 
in 1907, while the reported purchases by electrie railroads 
and electric hght and power companies were 18 per cent. 
greater than in 1908 and 7 per cent. less than in 1907. 

Cedar continues to be the principal pole timber, con- 
tributing 65 per cent. of the total purchases in 1909, 68 
per cent. in 1908, and 64 per cent. in 1907. Chestnut, 
after cedar, was used in greatest quantity in all three years, 
forming 16 per cent of the total in 1909, 16 per cent in 
1908, and 19 per eent, in 1907. Among the remaining 
species, the inerease in the number of oak poles reported 
as purchased during the last three years is noteworthy; 
more than three times'as many poles from this species 
having been reported as purchased during 1909 as was the 
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Questions and Answers from Readers. 


E INVITE our readers to make liberal use of this department for the discussion of questions as well as for 


obtaining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 


not conform to any particular style. 


Answers to questions or letters need 
Discussions on the answers 


to any question or on letters are solicited, however, the editors do not hold themselves responsible for correctness of 
statements of opinion or fact in discussions. All published matter is paid for. This department is open to all. 


VOLTAGE FOR SHORT DISTANCES. 


Editor Southern Electrician: 

(184) “Kindly obtain information from central sta- 
tion engineers as to the most economical practice which 
they have found for the following case. A factory one-half 
mile from the generating plant is to be equipped with 250 
horsepower in motors running at 440 volts, 60-cycle, a 
440 volt line is available 500 feet from the factory for use. 
Is it as economical to use this line or to transmit at 2,200 
volts and transform at the factory? The necessary trans- 
formers are on hand.” 

-W. E. D. 
INDUCTION GENERATOR. 
Editor Southern Electrician: 

(185) “Kindly explain through the question and an- 
swer department, what is meant by an induction generator 
and under what conditions it is used. The writer is of the 
opinion that it is an induction motor driven above syn- 
chronism for raising the power factor by a leading current, 
same as with a synchronous motor. If this is true can the 
induction generator be made to carry a load?” 

RC. R. 
COMMUTATION OF INTER-POLE MOTOR. 
Editor Southern Electrician: 

(186) “It is generally understood that the inter-pole 
motor helps commutation and a more uniform field is ob- 
tained. I would like to see an explanation by some one as 
to how this is brought about by the inter-pole.” 

H. A. W. 
CHOICE OF CENTRAL STATION UNITS. 
Editor Southern, Electrician: 

(187) “Kindly publish information from your central 
station readers who are using either steam engines, turbines 
or gas engines as prime movers, stating the real basis of 
comparison they used when deciding upon the size of 
equipment. What efficiencies were assumed for the differ- 
cut types? Kindly state the conditions which brought 
about the choice of the unit adopted. How was the ques- 
tion of skilled labor, maintenance, and depreciation treated 
for each unit? How was the ultimate load estimated and 
what weight did this feature have in the selection?” 

ba Bb. Veg 
GENERATOR FOR CHARGING STORAGE BA'TTERIES. 
Editor Southern Electrician: 


(188) “Kindly request readers of SourHerN Euxc- 
TRICIAN to give information on the following: Can I use 
a compound wound generator for charging a storage bat- 
tery of 60 cells without danger of reversing its polarity. 
The generator is a 110 volt machine. If it is necessary 
to make changes in the field windings, please give direc- 


tions for such changes together with diagram of con- 
nections.” 
W.- T. BR. 
TRANSMISSION LINE CONDUCTORS. 


Editor Southern Electrician: 

(189) “From our hydro electric plant generating A. C. 
at 2,200 volts, we are planning to run a line two miles to 
a small town where about 2,000 lamps. will be connected. 
The lamps will be.mixed about one-half 25 watt tungsten 
and the other half 16 candle power earbon. The dis- 
tributing cireuit at the town will be 110 volts. What 
percentage line loss on the transmission line and on the 
distributing circuit ean be assumed to determine the size 
of conductors? Does the efficiency of the transformers 
have to be considered also?” 


R. B. C. 


Answer to Question No. 178. 
Editor Southern Electrician: 

“Since reading question 178 in your December issue, 
the writer has made some observations on tungsten lamps 
with a view to explaining the vibration mentioned. While 
it has never been called to my attention before, I believe 
this vibration is due to the effect of the magnetic field of 
one filament on its neighbor. In looking at various sized 
lamps to substantiate this idea, I believe I could detect a 
greater apparent vibration in the 100 watt tungsten, than 
in the 40 or 60 watt. This would lead me to believe that 
my Opinion is correct because the larger current of the 100 
watt would produce a stronger field and since the filaments 
are longer in the larger sizes, this vibration would be ex- 
pected greater. I had only a 60 cycle source to observe 
from, I am wondering if a. vibration is noticeable on 25 
cycles. If the vibration is not due to the pulsation field 
will the engineers who read this please explain, giving 
observations on both 25 and 60 eyele circuits?” 

W. M. Haves. 


Answer to Question No. 179. 

Editor Southern Electrician: 

“In answer to Question No. 179 of the December issue, 
I have the following to say: The rotary condenser is the 
application of a synchronous motor to a system having 
heavy induction motor and transformer loads, for the pur- 
pose of raising the power factor. The induction motor 
lowers the power factor by taking a current which lags 
behind the line voltage, while incandescent lamps take a 
current in phase with the voltage and operate at 100 per 
cent. power factor. Transformers require a magnetizing 
current so that when unloaded they also effect the power 
factor. The rotary condenser has the effect of «tering 
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these relations in the cireuit by floating on the line. 
Through a variation in field excitation it can run at 100 
per cent. power factor or nearly so or it may be over 
excited and made to deliver a leading current compensating 
for the induction motors running light or the partially 
loaded transformers. It will thus be seen that the rotary 
condenser supplies the magnetizing current when necessary 
to the induction motors and transformers while the gen- 
erators are called upon for power only. Installations are 
known where the power factor of a system has been raised 


from 75 per cent. to 90 per cent. by the use of the syn- 


chronous motor as explained.” 
H. F. Boyze. 


Discussion on Question No. 158. 


Editor Southern Electrician: 

“In glancing over the October issue of the SOUTHERN 
ELECTRICIAN, I noticed the answer given to question No, 
158 by Mr. H. F. Patton, and with your permission I beg 
to eall attention to his erroneous statement, viz.: “By 
following out the connections, it will be found that 
each lamp is equally distant from the source of supply 
and, therefore, the drop at any one lamp is the same as 
that at any other. Hence the térm ‘equal voltage cireuit.’ 
This conclusion is not correct; if Mr. Patton assumes the 
main to be of uniform cross section, the middle group of 
lamps will receive the minimum voltage and the end group 
the maximum voltage. The following example will illus- 
trate this point, the quantities being merely assumptions: 

“In Fig. 1, assume five groups of lamps taking 10 
amperes, the distance of the groups from each other being 
equal. Assume the resistance of each section of the main 
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ConicaL SysteM OF WIRING. 


to be .05 ohms. Now section MN carries 40 amperes, 
section NS 30, section SD 20, and section DB 10. The 


drop of section MN equals 2 volts; the drop of section NS 


equals 1.5 volts; the drop of section SD equals 1 voit, and 
the drop of section DB equals .5 volts. Now if we follow 
the path of the eurrent through section MNNS through 
the middle group of lamps, through section VW and sec- 
tion WX, we will get the final total drop of 2 plus 1.5 
plus 1.5 plus 2, equals 7 volts drop at middle group of 
lamps, and if we consider the end group of lamps at B, 
the path of the current will be through sections MN, NS, 
SD, DB, and finally through the end lamps. Or the total 


drops will be 2 plus 1.5 plus 1, plus .5, equals 5 volts, or 


a difference of 2 volts. The middle group of lamps will 
then receive a lower voltage than those at the end, due to 
the fact that the former are supplied through the portions 
of the main conductors which carry heavy currents and in 
which the drop is greatest. 

“Tt is possible, however, to secure a perfectly uniform 
pressure at all points between the mains if the cross sec- 
tion of the mains in each section is made proportional to 
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the current in each section. This is the so-called conical 

system. In this way the drop in all systems will be the 

same and all groups of lamps will show the same pressure.” 
EK. J. Mora. 


Answer to Question No. 173. 
Editor Southern Electrician: 

“IT notice that the author of Query No. 173 in Novem- 
ber issue, desires information concerning portable desk 
telephone set, and as I have such a cireuit on my premises, 
will show herewith the details of same. Of course it de- 
pends upon the type of telephone as to whether the cir- 
cuits shown will answer in each individual case, but the 
scheme may be adapted to any cireuit by proper modifica- 
tion of the apparatus to suit the requirements. 

“The basis of the scheme is to place the bell box ‘n the 
most convenient location as regards hearing the bell ring 
from all parts of the house or from each place it is desired 
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Fic. 1. Crrcurr Witn THREE WIRE JACK. 


to establish connection, and by use of the necessary wire 
and jacks to extend the cord to each of the desired points. 
In order to make the connection with the jacks thus in- 
stalled and use the same set at each point, a switchboard 
cord and plug is substituted for the usual cord connecting 


the set with the bell box. This may be readily carried from 


one room to the other and by merely inserting the plug in 
the jack, connection is immediately established with the 
circuit the same as if with only the usual 6 foot cord. For 
the jacks I obtained a broken strip of answering jacks and 
by means of a hack saw cut them apart with sufficient 
space to one side of each jack to permit of holes being 


TO CENTRAL 
OFFICE 


STAND 
Circurr Wirn Two WIRE JACK, 


Ge es 


37 


38 


* XY, 10 amp. in YB, ete. 


SOUTHERN ELECTRICIAN. 


drilled by which they could be fastened to the walls as 


desired. The edge of the window facing with the wires in. 


the wall is a good place. J have an extra jack with a long 
section of wire and a plug on the opposite end by means 
of which I may extend the desk set from any permanent 
jack to any part of the room, as for instance near the bed 
at night, which of course, is very convenient in cold 
weather, obviating the necessity of getting wp to answer 
a call, and especially a false eall. 

“The cireuit for this arrangement is shown in Fig. 1, 
and is, as can be seen of the three wire jack type; same is 
easily understood and therefore I will not explain the de- 
tails of the cireuits of the set. Now, for the type of tele- 
phone with only two conductors to the cord the cireuit 
shown in Fig. 2 may be used, of course, two conductor 
jacks and plugs being sufficient. Note that this type 
instrument has the induction coil in the base of the stand, 
which: permits of the two conductor cord and some simpler 
circuit, but however, without a condenser connection within 
the receiver creat Other types of instruments may be 
connected by. this scheme of wiring and if necessary, a 
double jack and plug may have to be provided that the 
requisite number of conductors in the cord may be extended 
as suggested. For instance, in the ease of the Automatic 
set, at least six conductors are necessary and which would 
require two three wire jacks and plugs. 

“Care must be taken with some types of sets, that the 
same wire is connected to the same spring of each jack 
respectively, as in Fig. 1, any other arrangement would 
cause a reversal of a part of the cireuit design of the set, 
rendering same inoperative. Any other style of jack may 
be used in this work, but I have found that the ones men- 
tioned herein are the most satisfactory on account of their 
compactness. Discussions along the lines of special cir- 
euits to suit various desires and needs of certain subscribers 
would make good matter for telephone men, and I would 
like to read of some such from some of your readers.” 

L. O. SuruEs. 


Answers to Questions Nos. 158, 161, and 169. 
Editor Southern Electrician: 


“The following information is submitted as answers to 
Questions 158 of the September issue, 161 of the October 
issue and 169 of the November issue. 

“No. 158. The writer is not familiar with the term 
‘Equal voltage cireuit’ but infers that the questioner has 
in mind the problem of obtaining equal voltage at several 
different points in a system of lighting distribution. At 
any rate it will be interesting to consider the process of 
computing the proper sizes of conductors for such a cir- 
cuit, although such computation has often to give way to 
other considerations. Fig. 1 a eireuit with four 
groups of lamps of varying size and distance from the 
source, 0. The problem is to select such size of conductors 
as will give, say 108 volts at each of the points ABCD. 
Assuming one-half amp. per lamp, we find that we have 
35 amp. in part OX, 15 amp. in branch XA, 


shows 


20 amp, in 
Now consider for a moment that 
we have four separate . cireuits, OA, OB, OC, and OD. 
To obtain 2 volts drop in 1,000 ft. of wire, with 15 amp. 
load calls for a resistance of .133 ohms total, or .000133 
per ft. This is fulfilled by a No. 1 wire for cireuit OA. 
In like manner we obtain No. 3 for OB, No. 6 for OC, 


and No. 5 for OD, each considered as a separate circuit. 


Now, in combination, we see that for part of cireuit OX, 
we should use a wire about the cross section equal to the 
sum of No. 1, 3, 6 and 5, or about a No. 0000. Now 35 
amps. flowing. through 600 feet of No. 0000 gives 103 
volts drop, therefore the voltage at point X will be 108. 
97 volts. Now we cannot assume that No. 1 wire will do 
for XA, but we must compute the proper size from this 
later figure. 
of .93 volt from X to A, so that the voltage at point A 
will be 108.04 volts. In this way we proceed from point 
to point. 
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we will come out on some little branch with a result that 
will compel us to change the size of a cireuit previously 
considered. Following the previous methods we take No. 
00 for part XY and with 20 amps. get a voltage of 108.66 
at point Y. It will be noted that branch ZC figures out 
No. 14 wire, but for mechanical reasons larger wire may 
have to be used. We see also that there is a variation of 
only .16 volt over the system. In high tension A. (. 


systems, the transformer regulation has to be taken into 


account. 
THE LUMEN. 
“No. 161. A lumen is the unit of light flux, as dis- 
tinguished from the intensity. It is the amount of light 


falling on a surface of one square foot to illuminate it with 


a brightness of one foot candle. A light having a mean 
spherical intensity of one candle power is giving forth 
12.57 lumens. A 16 candle power Gem lamp, therefore, 
which has 13.2 mean spherical candle power, emits 166 
lumens. Since the lamp consumes 50 watts, at 3.1 watts 
per candle power, this gives 3.32 lumens per watt. The 
total ight flux multiplied by the burning hours gives lumen 
hours. For instance, this lamp: burning 10 hours will have 
given altogether 1666 lumen hours. 
STORAGE BATTERY ACTION. 

“No. 169. We can explain to some extent the apparent 

chemical actions which take place in storage and other 
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We find that No. 2 wire will produce a drop 
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over and above the load current. 


batteries, although some of them are not fully understood. 
If we immerse two plates of lead in a solution of a salt of 
lead and pass a current through the solution, spongy 
metallie lead will be deposited on one plate and lead oxide, 
Pb0: on the other. If now these two plates are immersed 
in a solution of a sulphurie acid, H:SO., we have a charged 
battery. During discharge the acid enters into combination 
with the lead and the lead oxide, forming a sulphate. Dur- 
ing charging the action is reversed, and metallic lead and 
lead oxid deposited on the plates~as before. : 
given by this battery is two volts. We cannot explain 
why this particular voltage is produced. We only know 
that each chemical combination has a certain definite volt- 
age, which iS constant under all’ conditions. The current 
is not definite, but depends’ on ‘the resistance in the ex- 
ternal cireuit. The maximum current which may be drawn 
from a battery without injury depends on the size of the 
plates, and'is about 1-10 ampere per square inch of plate. 
x battery, therefore, with: 11 plates, 151% inches by 151% 
inches should’ not be’ discharged at a higher rate than about 
200 to‘°250 amperes.” 

Pps we ESE Che » A. G, RAKESTRAW. 


Bey aay = 
Pid 


“Ragweed to & Question No. 180. 


Editor Southern Electritiin : 

5 “Being a reoular ‘subseriber to your valuable maga- 
zine T wish * to answer question (180) by C. A. D. The 
cireular ‘mil is the unit used in measuring the area of 
conductors. It is the area of a circle one mil, that is, one 
one-thousandth of an inch in diameter. It is the most 
exact measurement for determining the carrying capacity 
of currents through conductors and is adopted by English 
and American electricians as a unit. Wires require from 
350 to 650 cireular mils ue ampere capacity. 

FRANK ZUCH. 


Answer to Question No. 183. 


Editor Southern Electrician: ) 
“The writer has a general idea of the effect of resist- 


ance, inductance and capacity on an open wire transmis- 


sion line and would like to state that in answering this 
question he is doing so in order that he may learn whether 
or not his opinions are correct. 

“Qn any transmission line, however well designed, the 
voltage at the far or load end is considerably less than the 
generator voltage. If the resistance of the line is com- 
puted and this quantity multiphed by the current flowing, 
the voltage drop obtained does not show up the aetual drop 
as measured by the instruments. This is due to the effect 
of the inductance of the line. The looping of the mag- 
netic flux of one wire so as to enclose the others causes an 
inductive effect which cuts down the voltage. The com- 
bined action of induetance and resistance therefore causes 
the total voltage drop. It is generally understood that 
the resistance drop is in phase with the line current while 
the inductance drop is in quadrature, thus the total. drop 
is the geometric sum of these two drops. 

“Tt is often stated that a line takes a charging current 
and that this current has to be supplied by the generator 
This is due to the elee- 


trostatie capacity of the line. With a high tension line 


this charging current becomes so large as to be a serious 


problem. In this case the inductance of the line is a 


The voltage - 


‘age was approximately 550 volts. 
‘was experienced on this cireuit, 


remedies, however, seemed to have any effect. 
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benefit on aecount of the fact that, induetance balances 
capacity, as it is said. Usually inductance on a line is not 
desired on account of a lowering of the power faetor by 
causing a lagging wattless current. Capacity, however, 
draws a leading current and when eapacity effect is great 
the lagging eurrent of inductance compensates the effect 
and improves the power factor. 

“Tf your readers have a better explanation of this sub- 
ject I should like to see it published.” 

H. L. Witiramson. 


Reply to Question No. 154. 
Editor Southern Electrician: 

“T am pleased to see the discussion on electrolysis in 
the article of your December issue, page 221. It was my 
intention to submit an explanation of the action of elee- 
trolysis on water mains.as requested by question 154 of 
your September issue, however, as the theory of the action 
has been explained, permit me to offer a few suggestions 
as to how to prevent it. When laying out a new street 
railway system the sub-stations in ease alternating current 
is converted to direct current, should be so located that the 
return current would have short distances to travel. This 
would diminish the voltage drop for any given current be- 
tween any point on the line and the negative bus bar, and 


‘the stray currents liable to follow water mains would un- 


der these conditions also be diminished. 

~ “Further than‘ this method of prevention additional 
precautions ean be taken by eross-bonding at intersections 
and eareful bonding in all sections especially where near 
the water or gas mains. Good bonding reduces voltage 
drop between motor and station. Good authorities state 
that a drop of one-half volt per 300 feet should be the 
maximum allowed where electrolysis is liable to take place. 
This figure, however, depends upon the nature of the soil 
and distance between return rails and the water or gas 
mains. If other methods have been adopted with good re- 


sults I should lke to have your readers relate them.” 


W. S. REeEp. 


A Noisy Telephone Line. 


Editor Southern Electrician: 

“A very interesting case of trouble was experienced by 
the writer not long ago, which may be of some interest to 
the readers of the SourneRN Exxecrrictan. <A telephone 
company had a party telephone line, carrying approxi- 
mately eight stations, running about six miles, four miles 
of this distance the wires being attached to the poles of 
an electrie railway, carrying one D. C. feeder, whose volt- 
A great deal of trouble 
due to excessive noise, 
especially when the cars were passing over the section of 
track paralleling the telephone line. Several remedies were 
tried, among them being frequent transpositions, clearing 
the line of all possible grounds and the cutting in of 
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drainage .coils, as quite a little discharge was found to- 


None of these 
The drain- 
age coils quieted the line a little, but proved a detriment 
to the ringing efficiency. The transposition and clearing 
up of the line seemed to have no appreciable effect. 
“After covering the line a number of times the tele- 


exist between the line and the ground. 
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phone company gave up the matter in disgust, and were 
about ready to remove the wires from the poles in question, 
and build a new pole line. As a last resort, however, the 
writer made a trip over the line with the express purpose 
of determining definitely whether or not any bad grounds, 
poor connections, ete., could be found, whieh had been 
overlooked previously. By testing the line both ways, at 
frequent intervals, with a head receiver, the trouble was 
narrowed down to about one-half mile of track. I then 
started to cover the line inch by inch, and examined all 
the poles, joints, ete. Not far from where the telephone 
wires joined the trolley poles, a short section of twisted 
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pair copper wire had been connected in, to clear some 
branches of trees, for which trimming rights could not be 
secured. At one end of this twisted pair wire, and par- 
tially hidden by foliage, two rather long black objects were 
noticed, which were at first thought to be pieces of rubber 
tubing, and placed over the wires for insulating purposes. 
The company’s lineman, after further thought suggested 
that they were a special type of fuse, which had been eut 
in the line at some previous time. 

“Upon investigation, however, these tubes or fuses, 
proved to be cored electric light carbons, short pieces of 
copper wire being fastened into each end by means of a 
few drops of solder, this connection being rather poor. 
One of these was found in each side of the line at this 
point, and on the next pole only one side of the line was 
found so equipped, this, of course, solved our difficulty, 
for, as soon as these were removed, and the wires con- 
nected through solid, our line proved to be quite as satis- 
factory as any other line connected to the switchboard. 
The whole trouble being that those carbons offered too 
high a resistance in themselves, and, coupled with this, the 
fact that the connection was very poorly made, it ean 
readily be seen that our line was badly out of balance, and 
it is no wonder that considerable trouble was experienced 
due to trolley induction. Before the trouble was removed 
this induction was so heavy at times, especially when a 
ear was starting at any point along the telephone line, that 
it would be impossible to hear the voice of the person at 
the other end of the wire. 

“The writer would suggest that any reader of this 
paper, who may have oceasion to look for noises on tele- 
phone lines paralleling electric street railway wires, would 
do well to look for an unbalanced condition of his line 
before going into any more elaborate investigation.” 

A. G. KInGMaNn. 


Answer to Question No. 180. 
Editor Southern Electrician: 

“Referring to question No. 180 in the December issue, 
by cir mil is meant the area of a circle whose diameter is 
-001 inches. The eross-sectional area of an electrical econ- 
ductor is generally expressed in terms of the cir mil. For 
instance a No. 10 B. & S. gage wire has a cross-sectional 


area of 10380 cir mils, that is it has an area equal to 
10380 times the area of a circle .001 inches in diameter. 

“The cir mil is usually chosen as the unit of area in 
formulas used in computing resistance and other properties 
of electrical conductors in which the cross-sectional area 
is a factor, while the length of the conductors in such 
formulas is expressed in feet.” 

FRANK HOoBAcK. 


Suggestions to Operators of Small Lighting 
Plants. 


Editor Southern Electrician: 
At the present time it may be considered indiscreet by 


the central station to write on the side of the small lighting ~ 


plant. The craze is for big things and much is said about 
such mammoth creations as the Lucitania, a dreadnought 
at full speed, the engine room of an immense steel plant or 
some other large accomplishment. In the opinion of the 
writer the average engineer reading such deseriptions gets 
nothing more than a mental sensation of a huge mechanical 
and electrical equipment which humiliates the thought of 
his connection with the small plant. Dissatisfaction fol- 
lows and his imagination begins to race. He begins to 
think that the engineers in the big plants are the only ones 
that are doing things worth while. 

Human nature runs high in an engine room and al- 
though the above statements are rather pessimistic, yet such 
will be found to be the general impression of a large num- 
ber of engineers who are holding good positions and doing 
a service which commands respect from their fellow- 
workers. Yet in view of all this the desire to be doing the 
big things suggests the idea that the position of the greaser 
in the 40,000 horsepower stations is a more desirable posi- 
tion that the chief of a 400 aggregation. 

Speaking electrically, thoughts of this nature are gen- 
erally wattless and denote a lower power factor ef the in- 
dividual. Better give the line more capacity so as to in- 
crease the efficiency of the human plant by reducing the 
heating cffect. It is well to remember that there are thou- 


sands of little stations, but only one Gary steel plant; that - 


few individuals ever see the inside of the big plants, and 
that it is fortunately so because the employees in such places 
are really in many cases fit subjects for our pity rather than 
envy. As an opportunity’ for advancement, individual’s 
liberty, good health, and pursuit of happiness, the little 
station has a decided advantage over the large one. In 
the little station the average or ordinary kind of a man 
that pads the census reports, ean get actual practice in all 
the different lines of the art of station operation. In the 
big one he is liable to lose his name and identity and be- 
come simply a number on the employees check board. Lest 
we forget, however, it should be stated here that no matter 
where a man may be located or what the nature of his 
present occupation, his rise in the world will depend im- 
mensely upon what he does toward making mental improve- 
ment, 

One day I strolled into one of the smallest kind of a 
little lighting station. It was located in the fringe of a 
wood-lot, a truly isolated plant. It was erected by the 
enterprising citizens of a little country village that clustered 
about a small but historic college. What my camara saw 
is shown in the photo, and some of the things I saw and 
learned are as follows: 
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A metal smoke stack protrudde from a three-quarter 
story frame building. Inside a dynamo and engine found 
shelter under a corrugated roof that covered the one large 
room, while the boiler occupied a part of the enclosure, 
built wagon-shed style with open front and back. A 50 
kilowatt, 1,100 volt, ring and commutator, 12 pole, belt 
driven alternator with a 144 kilowatt exciter generated the 
energy, being driven by a slide valve, outboard bearing 
engine. <A single panel board did the regulating and for- 
warded the current to the street ares and indoor ineandes- 
cents by means of two pairs of wires. The boiler was a 
return tubular, with a furnace that easily handled the 
bituminous coal coming from the tunnel shown in the fore- 
ground of the photo. The tunnel portal is by the shaggy 
The fuel is 
pushed by hand in a small ear from where it is dug to the 
boiler furnace, the extra supply being dumped on the 
ground as shown. 

The lighting service was from dusk to 10 p. m., and 
the rates were 30 cents per month for 16-candlepower inean- 
descent. The lighting station also ineluded the village water- 
works that was rated at 23 cents per tap per month. The 
station was located on a high bank by a creek, so that a 
steam pipe was easily laid from the boiler down to the 
pump. The water was forced to a small reservoir on the 
hill. 


tree, and it leads to a 414-foot seam of coal. 


New Apparatus 


A Minature Lighting Unit. 

The new miniature lighting unit now being manufac- 
tured and placed on the market by the Moon Manufactur- 
ing Co., 120 N. Jefferson St., Chicago, consists of a small 
steam turbine and dynamo combined as one machine, and 
is so constructed that it is impervious to water and dust. 
It runs without noise or vibration, and has full ball bearings, 
requirng little oil, and little or no attention to operate. The 
unit is self regulating, requiring no rheostat or other in- 
struments, and ean be placed anywhere without founda- 
tion, driven from a regular boiler with 70 to 80 pounds 
pressure. The amount of steam used is hardly apprecia- 
ble. The energy generated is sufficient for 20 standard 16 
eandle power lamps at 110 volts, or 35 to 40, 16 candle 
power tungsten lamps. The machine is well designed, and 
will furnish as steady a light as any large commercial 
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The kind of a man wanted by the owners to operate 
this plant is indicated by the following advertisement in a 
city daily paper: 

WANTED.—An electrician to operate a small lighting 
station and waterworks. Must understand. electrical ma- 
chinery, engines, boilers and pumps; $40 per month; living 
expenses very low; healthy location. Address 

The expense item was not exaggerated. The rent of a 
house with a 2-aere garden plot was much less than would 
be paid for a shelf in a city apartment house. There was 


‘plenty of opportunity to keep chickens and any. other kind 


of live stock that was useful and profitable. Socially, the 
new-comer in a small town finds plenty of room at the top, 
and it is entirely his own fault if he is incapable of profit- 
ing from the opportunity. In the small community the 
individual man is a valuable unit, and he owes it to himself 
and to his place in the community to render himself as 
efficient as possible. 

Too few men realize the advantages of a plant similar 
to the one referred to and are prone to even consider the 
proposition. Although the subject of this article may be at 
the extreme of small stations it emphasises the possibilities 
and the openings for the man who at the present time has 
a struggle for existence in the large plants of a busy city. 
If some consolation is received by the reader of this elass 
or those connected with the small plant, the object of this 


letter is accomplished. F. WEBSTER. 


and Appliances. 


lighting plant. Besides the manufacture of this lighting 
unit, this company has long been known to the Southern 


field as the manufacturers of Moon terminals for telephone 
lines. 


New Sectional Cutout Box. 

_ A new sectional cutout box has recently been developed 
by the Columbia Metal Box Co., New York, which should 
be of considerable interest to the electrical trade. Ever 
since metal cabinets were required by the Underwriters 
jobbers and contractors have been compelled to carry a 
large assortment of sizes in stock in order that they might 
have the necessary size when required. This entailed a 
large investment of money and space. With this new eut- 
out box a small assortment of sectional units ean be carried 
in stock and enable the jobber or contractor to assemble a 
box of almost any size in a few minutes time. The cover 
is made in sections as well as the bodies thus entailing no 
delay while waiting for them to be shipped from the manu- 
facturer. 

One of the many valuable features of this new box is 
the fact that universal eutout holders are supplied. with 
every body section. These holders eliminate all drilling 
for eutouts and switches. The box also contains knockouts 
for half inch conduit evenly spaced on all sides. 


It frequently happens that boxes already installed must 
be enlarged, and formerly it was necessary to tear out and 
throw away the old box, substituting a new one of the 
requred size. Where such a condition arises with the 
sectional box it will only be necessary to remove a few 
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serews and add one or more sections as the work may 
require. 

The sectional principal has a further advantage, in that 
it is often found necessary to use large conduits. The 
drilling of the holes has been very difficult to accomplish 
in boxes already made up, as few shops have drills suitable 
for the work. This necessitates having boxes made to or- 
der which adds to the cost and delays the work. With the 
sectional box it is only necessary to take a section to the 
nearest drill press and have the holes drilled to suit. When 
assembled, which is accomplished by means of a few stove 
bolts, the boxes present a very substantial and neat appear- 
ance, lending a dignity to an installation not hitherto at- 


Fig. 1. Srctrionan UNITts. 


tained. The simple construction of this box is well illus- 
trated by the cuts shown. It will be readily seen that the 
cover extends over the edges of the body of the box one 
quarter of an inch, allowing the box to be used on the 
cheaper grade of work requiring flush boxes, as well as for 
surface work. The fact that the covers can be applied at 
any time permits the installation of the bodies when the 
roughing is being done, which is often necessary in some 
classes of work. In some cases wooden doors and trims 
are required, and in such instances the covers need not be 
used at all. 


Ines. ZL 


Curout Box CoMPLeETE. 


The sections are stamped and drawn on heavy dies from 
sheet steel and absolute accuracy and uniformity are there- 
by assumed. ‘They are made in three widths, nine inches, 
twelve inches and sixteen inches, which are considered the 
most practical sizes. The sections consist of a body see- 
tion, cover section, end section, and connecting strip sec- 
tion and cover connecting strip. The boxes are approved 
by the Underwriters. 


Indirect Illumination. 

When it was announced about two years ago, that the 
scientifically designed reflectors and appliances which had 
been developed, were such as to make indirect illumination 
commercially available, the announcement created much in- 
terest, and more or less skepticism. This skepticism was 
probably the result of the failure at first, of appliances 
available to accomplish indirect illumination economically. 
The great favor with which indirect illumination has later 
been received, however, by the public, and the large num- 
ber of satisfactory installations has dissipated this skepti- 
cism. It was supposed by those marketing the equipment 
that its field would. be largely in residences. It has meét 
with much favor there, however, the new fields of illumina- 
tion in which it has been adopted, has been a souree of: 
constant surprises. °° aoe at @driayes 

Of the many fields in which this system of illumination 
has proved successful, is that of church illumination. In. 
this field it seems to have solved-the problem that. for, years 
has ' About fifteen churches. have. in- 


HT 


been a serious one. 
stalled, or have specified this system. . Five new theatres as 
well as seven hosptials have adopted indirect illumination. 
It is finding favor in many classes of salesrooms and stares 
as well. It might be mentioned that there is one, class of 
stores where this system of illumination is not. desirable, 
and that is in jewelry stores, where direct rays to bring out 
the brillianey is necessary to show off jewels, eut glass and 
other articles to the best advantage. However, the field 
for indirect illumination seems to be almost unlimited. The’ 
question of proper fixtures to contain these inverted light- 
ing units has been solved by the National X-ray Reflector 
Company, of Chicago. This company does not sell to the 
consumer, but markets the fixtures entirely through the elee- 
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trical and fixture dealers. They have produced a line of 
standard fixtures which they sell to the trade either eom- 
plete or in parts. These fixtures are mostly metal compo- 
sition, but they also supply the larger fixtures made of com- 
position. Many artistie and classic designs have been pro- 
duced to meet the demands of the trade for the various 
kinds of interiors. 


The Direct Current Compensarc. 

In reality the direct current compensare is a direct cur- 
rent compensator, that is, the output of the set equals the 
full capacity of both machines less the losses. The electrical 
connections are similar to those employed in a direct current 
balancer set. The machine is designed to be used on 11%, 
230 or 500 volt direct current cireuits and is especially de- 
signed for the needs of moving picture machine are lamps. 
signed for the needs of moving picture machine are lamps. 
It is a two bearing machine, having two separate magnet 
frames complete with field windings and two separate arma- 
tures mounted on a common shaft. The frames are equip- 
ped with special windings so as to give a volt ampere char- 
acteristic curve, so that as the current at the are reduces, 
the voltage will rise, maintaining stable are conditions. 
This result is accomplished without any wasteful lamp 
steadying resistance. 

The generator shunt has in cireuit a small closed circuit 
field rheostat. This field rheostat ean be adjusted to give 
different current at the are ranging from approximately 
20 to 45 amperes; the normal full load rating of the set 
beimg 35 amperes 50 volts. The motor end has three ter- 
minals which in installing are treated the same as the 
ordinary three connections from a standard shunt wound 
motor; the middle lead being the lead from the field coils, 
the outside two leads being the main line leads. The gen- 
erator end has two main line leads for connecting direct to 
are lamp. In addition to this, two smaller leads from the 
inner bushings are connected direct to a closed cireuit 
rheostat used as above stated for adjusting the current of 
the are lamp. ; ; 

This rheostat is intended to be installed near the operator 
so the eurrent can be adjusted from time to time for heavy 
or light films. In the case of the 230 volt D. C. com- 
pensare the amount of energy taken from the line normally 
will be approximately 2415 watts, as compared with the use 
of the rheostat, which consumes 8050 watts. This equals 
a saving of 70 per cent. in the cost of power. 
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The Elbridge Stationary Engine. 

The accompanying illustration shows a five-horsepower, 
air-cooled engine manufactured by the Elbridge Engine 
Co., of Rochester, N. Y. For operations which require 
small power such as the machinery commonly used in gen- 
eral farm work, for operating small tools or for driving a 
small dynamo for lighting farm buildings, cottages, stables, 
ete., this engine is particularly adapted. The engine is 
simple in its design and very compact, the batteries, coil, 
fuel and lubricating oil being provided for in the base. 


ELBRIDGE 5-HORSEPOWER ENGINE. 


The Elbridge Engine Co. manufacture a similar engine in 
a 3-horsepower capacity, air-cooled and also water-cooled, 
in sizes ranging from 3-horsepower to 12-horsépower 
single cylinder and from 6-horsepower to 20-horsepower 
two cylinder. The company also manufactures engines of 


various designs and capacities for aeroplanes and motor- 
boats. 


A Cable-Forming Board. 

In order to make it easier for the electrical contractor 
who has had no experience whatever in installing intereom- 
municating telephones to install its inter-phones in ‘an up- 
to-date manner the Western Electric Company is furnishing 
full-sized diagrams of eable-forming boards. These dia- 
grams enable the contractor to make cable-forming boards 
for every variety of inter-phone sets. 

The advantage of forming the eable is apparent to all 
those experienced in telephone work, but until recently its 
importance was not realized by many electrical contractors. 


. Experience has shown that the very best plan to follow in 


cabling ‘an interior telephone system is to form the cable 
at each telephone set so that each conductor or pair of con- 
ductors will be separated from the rest and sewed perma- 
nently into their respective places by the means of extra 
stout twine made especially for the purpose. In this way 
every conductor is brought out of the cable at its proper 
place and there can be no disarrangement of the conductors 
due to later handling. This reduces the likelihood of the 
conductors being crossed to a minimum. 

Fig. 1 shows a cut of a diagram which, as furnished, is 
first. glued upon a board about 1% in. thick and then the 
board sawed along the edges of the diagram. This makes 
the board of the proper size for the different types of tel- 
ephones noted on the diagram. At the points marked small 
nails are driven into the board and the wires are formed 
around the nails and sewed into place as indieated on the 
diagram. 

A completely formed cable, sewed as it should be, is 
illustrated in Fig. 2. The proper twine used for the pur- 
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pose is twelve-strand linen, as this provides sufficient 
strength for allowing the stitches to be drawn up extremely 
tight without the chance of breaking the twine. When the 
eable is completed it is lifted off the forming board and is 
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then of the proper size, so that the conductors come out 
of the proper places to attach directly to the correct ter- 
minals in the telephone sets. 

The use of these forming boards insures the continued 
satisfactory operation of an inter-phone system, as there is 
little chance of the apparatus itself getting out of order 
when properly installed. 


Nokorode Soldering Paste. 

The M. W. Dunton Company, of Providence, R. L., 
manufacturers of the well-known Nokorode soldering paste, 
advise that their success in placing this article on the mar- 
ket has been due as much as anything to the care and 
pains taken in compounding it, using nothing but the 
purest products and mixing same in proportions to. make 
the flux homogeneous. All this work is done under the 
constant supervision of a graduate compounding chemist, 
and so thoroughly is this work carried out that even the 
smallest portion which may be picked up on the head of 
a pin has all of the elements of the flux. Nokorode is very 
economical to use and is put up in 2-ounce, 1-pound, 10- 
pound, 25-pound and 50-pound eans packed in new wooden 
eases ready for shipment in lots of three dozen two ounce 
cans or six one pound cans. 


Renewed Incandescent Lamps. 

It is claimed that a renewed incandescent lamp prop- 
erly constructed by the latest invention and machinery is 
virtually a new lamp. The saving to the consumer, by 
having lamps renewed, is due to the fact that the material 
in the the Jamp such as the bulb, the base and stem, orig- 


inally cost in material, labor and assembling an amount 
which the consumer saves by having the burned out ‘lamp 
renewed. The Renew Lamp Company, of Boston, Mass., 
state that in renewing lamps that otherwise would be 
thrown away, they save 40 per cent. in the cost of main- 
tenance of lamps. This company is a licensee of the Gen- 
eral Electric Company, and therefore use the same pro- 
cesses as new lamp manufacturers with the exception of 
making the bulb. The Renew Lamp Company has been 
in the business for over twelve years, awd they are the 
largest manufacturers in their line. 


An Instantaneous Water Heater. 
The accompanying illustration shows a new and useful 
water heater recently placed on the market by the National 
Stamping & Electric Works, of Chicago. The heater is 
finished in nickel, and very appropriate for heating water 
in small quantities instantly, as a small quantity of water 
can be heated in less than one minute. The water does not 
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AN INSTANTANEOUS WATER HEATER. 


come in contact with the heating elements and therefore is 
discharged perfectly pure and clean, making the heater an 
ideal device for home and lavatory. The heater can be 
operated on either direct or alternating current circuits. 


New Speed Regulator for Small Motors. 

A means of varying the speed of a small motor is de- 
sirable and for this purpose The Cutler-Hammer Manu- 
facturing Company, of Milwaukee, has designed and placed 
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on the market a line of small six-inch speed regulators. 
These devices are made in standard capacities from one- 
twentieth to one-sixth horsepower. 

They are adapted for many purposes, such as varying 
the speed of motors operating sewing machines, buffers, 
small- blowers, washing machines, jewelers and dentists’ 
lathes and drills, coffee mills, adding and copying machines. 
They are also used as dimmers for lighting circuits up to 
their capacities, as small field regulators in connection with 
plating lathes and for controlling heating cireuits, such as 
tire vuleanizers. 

The operation is by means of a simple sliding lever. 
Seven contacts are provided giving seven running posi- 
tions, or these contacts can be arranged to provide one off 
point and six running positions. The resistance is moist- 
ure-proof and dust-proof, the resister wire being wound 
on a porcelain core and bedded in a special cement which 
encloses all portions. The shape of the unit is flat and is 
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secnred directly to the casting. The diameter of this regu- 
lator is six inches, the depth of casting one and five-eighths 
inches and the net weight two and one-half pounds. 


Electric Water Heater. 


A new electrical device which is useful for quickly boil- 
ing water or other liquid in connection with light cooking, 
is the Presto electric water heater, manufactured by the 
Presto Electrical Manufacturing Co., San Francisco, Cal. 
The heating element of the unit is of such construction that 
it ean be immersed in the liquid and the connecting cord 
attached to a 110 or 220-volt direct or alternating current 
circuit. The heater is particularly suitable for travelers 
and is convenient in the home, hotel, hospital or on the 
train. It it finished in polished nickel, furnished complete 
with 8 feet of extension cord and a patent lamp socket 


plug. 
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organization and any undertakings. 


Alabama. - 


BESSEMER. According to recent reports an electric light 
plant will be established at Bessemer. 

BIRMINGHAM. A franchise for 30 years has been 
granted to the Coosa River Development Company by the 
city council, for the purpose of supplying electricity to Bir- 
mingham. The franchise calls for a rate of electric service 
not to exceed 8 cents per kilowatt hour, with a 12% cent 
discount for payment within ten days. The company under 
the franchise will also furnish arc lamps to the city at $50 
each per year. 

BOAZ. It is understood that the city has issued $20,000 
in bonds for the construction of their waterworks system. 
The engineers are J. B. McCrary, of Atlanta, Ga., and bids 
will be open for machinery about March Ist. 

DECATUR. It is understood that the fertilizer factory 
which is to be constructed by the Decatur Fertilizing Co. 
will be equipped for operating by electricity. The general 
manager of the company is A. J. Skedds and further infor- 
mation can be obtained from him. 

HUNTSVILLE. The water supply system is to be con- 
siderably improved and new machinery and other equipment 
added. 

MARION. According to reports, the Marion Electric Co., 
has been organized and will take charge of and improve the 
plant of the Marion Light & Power Co. 

TROY. It is understood that a motor driven centrifugal 
pump will be added to the municipal waterworks equipment 
at Troy. Improvements at the lighting plant are also con- 
templated. 

TUSCALOOSA.—It is reported that the establishment of 
a cement plant is being considered by G. B. Crowe, of Bir- 
mingham, Ala. 

WETUMPKA. The Soloman-Norcross Company, engi- 
neers of Atlanta, Ga., is said to be making an investigation 
and report on improvements and extensions to the municipal 
electric light plant and waterworks system of Wetumpka. 


Arkansas. 


FORT SMITH. It is stated that the city has taken over 
the local waterworks and is to make extensive improve- 
ments. Machinery of cine la. st type will be installed. 

MALVERN. Recent reports state that the city is to in- 
stall a municipal pumping plant and that plans and specifica- 
tions are soon to be made, 
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NASHVILLE. The city council, it is understood, has 
granted a franchise to the Nashville Ice, Coal & Light Co. 
to construct and operate an electric light plant in Nashville. 

JAMESTOWN. On November 11th the Penn Central Coal 
Co. suffered a loss of $75,000 by fire, which damaged the en- 
gine room, electric light plant and other machinery. 


Florida. 


SARASOTA. A bond issue of $25,000 has been voted for 
the construction of a waterworks system and sewerage plant. 

JACKSONVILLE. It is understood that a $14,000 build- 
ing is to be erected by the Seminole Building Co. at Jack- 
sonville. The building is to be four stories and to be used 
as an apartment house. The building will be equipped for 
electric lighting. 

PALATKA. The Florida Woodenware Co., it is under- 
quip their factory with electric 


stood, are planning to e 
power. ; 
TAMPA. It is understood that E. A. Noland desires 


prices on electric lighting fixtures. Mr. Noland’s address is 


Curry Building, Tampa, Fla. 
Georgia. 


AMERICUS. While there has been some discussion over 
the installation of a municipal power plant at Americus, it 
is understood that a new election will be held to consider 
the subject. 

ATLANTA. Plans and specifications for the remodelling 
of the old Post Office of Atlanta, are in the hands of A. Ten 
Eyck Brown, Atlanta, Ga. It is understood that bids are 
open for electric lighting fixtures, conduit and wiring, also 
a telephone switchboard for 20 stations. 

AUGUSTA. It is understood that the Georgia and Caro- 
lina Railroad has been incorporated to complete an electric 


line from Augusta, Ga., to Spartanburg, S. C., a distance of 
any is A, E. Padgett, 


125. miles. The secretary of the comp 
Edgefield, S. C. 
AUGUSTA. It is stated in recent report that the Augus- 


ta-Aiken Railway Co, is to erect a steam power plant of 
2,000-kilowatt capacity, as an auxiliary to its present system. 
CAIRO. The work of improving the Electric Light plant 
has been given to J. B. McCrary & Co., Atlanta, Ga. It is 
estimated that the cost will be $15,000. 
CARTERSVILLE. It is understood that equipment will 
be installed in the electric light plant sufficient to carry a 


day load. 
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CEDARTOWN. According to reports a proposition to de- 


velop the water power of Terrapin Creek is being promoted 
by George Cooper of Dallas, Ga. 

DAHLONEGA. The Cedar Mountain Land Company, is 
considering the establishing of an electric light plant. It is 
understood that H. R. Robertson, of Atlanta, Ga., is. secre- 
tary and general manager. 

DOUGLASVILLE. The city is said to have under con- 
sideration the construction of an electric lighting and power 
plant. 

DUBLIN. A bond issue of $30,000 has been voted by the 
city for improving the electric light and waterworks system. 
The mayor can give any further information. 

LaFAYETTE. A contract for the construction of the 
electric light plant and waterworks system has been given 
to J. B. McCrary & Sons Co., of Atlanta, Ga. The approxi- 
mate cost is $40,000. 

MACON. It is understood that the city of Macon is to 
vote March 15th on the purchase of the waterworks system 
from the Macon Gas Light « Water Company. The mayor, 
J. T. Moore, can give any further information. 

MACON. It is said that a $75,000 hotel is to be erected 
by Chauncey Grows, at Macon. 

MACON. According to reports an electric drive is to be 
installed in the Brown Wagon Company’s plant and current 
purchased from the local central station. 

McDONOUGH. It is understood that a municipal elec- 
tric light plant is to be estaplished in McDonough. 

MOULTRIE. According to recent reports, an office build- 
ing will be erected by W. H. Barber, president of the Citi- 
zens Bank. The building will be five stories of modern steel 
construction and contain an isolated plant- with electric ele- 
vators. 

NEWMAN. It is understood that. a company has been 
formed known as the Hill Power Company for the purpose 
of building a hydro-electric plant in the vicinity. It is un- 
derstood that H. C. Grover is interested. : 

ROBERTA. According to recent reports, Roberta is to 
have an electric light and waterworks system. The plant 
will be of the hydro-electric type and it is understood that 
bids will be called for about the first of the year. The engi- 
neer in charge is said to be W. J. Marshall, whose address 
is Lizella, Gai °R. EF D. 

WAYCROSS. Recent reports state that Waycross is to 
have an independent telephone system. Application has been 
made for the franchise to erect lines between Jacksonville 
and Savannah. T. H. Calhoun, of Beach, Ga., is interested. 

WAYCROSS. According to recent reports the equipment 


of the Ware County Light & Power Co.-4is\ tobe materially 
increased. 


Kansas. 


ALTOONA. A pumping plant and waterworks system is 
the subject on which plans are being prepared by J. S. Wooley 
Co.,-Kansas City, Mo. : 

COLDWATER. It is reported that the city has decided 
upon the installation of a municipal waterworks System and 
that plans have been given to engineers. It is understood 
that bids will be open for equipment after January ist. 

FALLS CITY. According to the latest reports the Achi- 
son Railway Light & Power Co., has begun work on its 
machine shop and that all tools will be motor driven. 

STAFFORD. Plans and specifications have recently been 
finished for the new municipal power plant and. pumping 
Station and it is Supposed that the purchase of machinery 
will be made soon. 

WICHITA. It is understood that the city will be in the 
market very soon for a dredge of such a size as to contain 
its own power plant and a motor driven suction pump. This 
dredge will be used on the Little Arkansas River. 


Kentucky. 


BARBERVILLE. The plant of the Barberville Electric 
Light & Power Company has been leased and a new con- 
tract has been made with the city. It is understood that the 
plant will be in charge of Allory Smith. 

OUAYACITY, The Clay City Telephone Co. is planning to 
erect a telephone line from Clay City to Hazel Green, a dis- 
tance of 25 miles. ; 

LEXINGTON. The construction of an electric light plant 
is being considered by A. G. Morgan, of North Broadway. 

LOUISVILLE. It is understood that the General Con- 
struction Co., of Louisville, Ky., is to erect a $100,000 apart- 
ment house and is to install an electric light and power 
plant with the other necessary equipment. 

MIDWAY. The city has made arrangements for the con- 
struction of a municipal power and lighting plant. 


PIKEVILLE. Telephone lines from Pikeville to Brush 
Creek, a distance estimated to be 18 miles, is said to be 
planned by the Eastern Kentucky Home Telephone Com- 
pany. The manager of the company is in Starkey with of- 
fices at Pikeville. ; 

RUSSELL. It is understood that $50,000 has been ap- 
propriated for the construction of a waterworks system. 


Louisiana. 


ABITA SPRINGS. It is understood that arrangements 
are being made with the Mandeville Electric Lighting Co. to 
extend the lighting system some nine miles so as to furnish 
electricity to Abita Springs. 

DONALDSONVILLE. It is understood that S. M. Welch, 
Charles Maurin, and others have organized the Lanfourche 


Valley and Gulf Railway Company, for the purpose of build- ~ 


ing an electric traction line between MDonaldsonville and 
Lockport. According to reports, none of the equipment has 
been purchased and that bids will be received early in 1911. 

DONALDSONVILLE. A train dispatching system is re- 
ported for the Lanfourche Valley and Gulf Railway, Co. 

HOMER. It is understood viat the city is to construct 
a waterworks system and drill wells. The mayor can give 
any information. 

LAKE CHARLES. According to recent reports plans have 
been prepared by the architects Favort & Livaudais, of New 
Orleans for the proposed Court House at Lake Charles. The 
structure is to cost approximately $155,000. 

NEW ORLEANS. it is understood that Consumers Elec- 
tric Light and Power Co. has recently been incorporated with 
a capital stock of one and one-half million dollars by Gare. 
Finner, W. B. Spencer,, P. J. Mayo, M. S. Hart. This com- 
pany has purchased the plant of the Consumers Blectric Co. 
and will operate it. 

NEW ORLEANS. Plans have been prepared for the new 
Central Baptist Church to be wired and equipped with elec- 
tric lighting fixtures. 

SHREVEPORT. A building to cost $40,000 is said to be 
the plans of the Elk Building Association, J. L. Abell is 
Secretary. 

Mississippi. 

FORT GIBSON. It is understood that an electric light is 
soon to be installed in the Chamberlain Academy for the pur- 
pose of lighting the buildings. The President of the Academy 
is Mr. M. E. Melvin. 

GULFPORT. It is understood that the Gulfport Missis- 
sippi Coast Traction Co. are to, make an extension to their 
lines. The extension is said to ultimately | reach: Handsboro. 

GULFPORT. Engineer Rosell, of Biloxi, Miss., has drawn 
plans for an office building to cost approximately. $7,000. 
The building will. be equipped for lighting with electricity. 

HATTIESBURG. It is understood that due to the dam- 
age resulting from the bursting of a fly wheel from the 
McInnis Lumber Co., that a new engine and other machinery 
will be purchased. 

HATTIESBURG. Application has been made for a fran- 
chise to install electric power and lighting plant by W. S. 
Statum. 

VICKSBURG. It is understood that plans are underway 
whereby the city will purchase the local waterworks system 
and enlarge the pumping plant. 


Missouri. 


BRAYMER. The city has under consideration the instal- 
lation of a waterworks system, and it is probable that some 
action will be taken early in the spring. 

JOPLIN. The Southwest Missouri Railway, of Webb CLty,, 
Mo., are said to erect a sub-station with equipment for the 
transmission and distribution of power. ; 

MARIONVILLE. It is understood that this city is to in- 
stall an electric power plant and pumping station. The 
mayor can give any information. : Jato. 

PLEASANT HILL. It is understood that the city is to 
install a waterworks system. 

ST. JOSEPH. It’ is understood that a recommendation 

has been made by the mayor for the issue of $250,000 in 
bonds, the purpose being to extend the electric street light- 
ing system. : 
ST. LOUIS. It has recently been stated that the St. 
Louis Traction System is to purchase an electrical equip- 
ment for a new hydro-electric: plant of the Northern Tllinois 
Light and Traction Co. which forms a part of the McKinley 
system. ; f 

WELLVILLE. The Wellville Light, Power and Water Co. 
has been incorporated with a capital stock of $15,000 by C. H. 
Early, J. E. Mitchell, E. R. Barrett. 


; 
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me istsfor. the work. 
= W. N. Vernon. 


New Mexico. 


ALAMOGORDO. It is understood that the Alamogordo 
Improvement Co., now constructing a hydro-electric power 
station, is planning to install a number of such plants and 
provide current for industrial purposes. 

SILVER CITY. According to recent reports, the plans 
for the installation for a hydro-electric plant of 3,000-kilo- 
watt capacity on the upper Gila River, are in the hands of 
Doulware and Johnson. It is understood that the construc- 
tion work will begin very soon. 


Worth Carolina. 


BLACK MOUNTAIN. It is understood that preparations 
are being made for the construction of a hydro-electric plant 
and waterworks system. 

_ CHARLOTTE. It is stated that C. R. Rucker has plans 
for a municipal power plant for Rockhill, S. C., and that the 
plant is to supply current for lighting purposes. 

_ DILLSBORO, It is understood that C. S. Logan, of 
Wainesville, N. C., is to install a plant to furnish electric 
lighting to Dillsboro and Servia. 

FLATROCK. It is said that a club house is to be erected 
at Flatrock by the Island Lake Club, the cost to be about 
$40,000. The building will be wired for electricity. 

' HENDERSONVILLE. It is understood that a hydro-elec- 
tric plant is to be installed in Hendersonville, and that J. W. 
Hodge, is in the market for prices on equipment. 

* LENOIR. The Lenoir Chair Co., it is said, is to build a 
new plant in which the machinery will be driven by electric 
motors. 

MT. AIRY. It is understood that the North Carolina 

Granite Corporation will install a power plant in their new 
crushing plant. The plant will consist of a steam driven 
unit and boilers. 
_ SMITHFIELD. It is understood that a vote will be taken 
on February 21st for issuing $55,000 in bonds, the purpose 
being to construct an electric light plant, storage and water 
system. White & Platt, of Durham, N. C., are to prepare 
the plans. 

SPARTANBURG. It_is AvaAved in recent reports that the 
Electric Power and Manufacturing Co., of Spartanburg, is to 
increase its power equipment and to extend its lines to other 
communities. 

WARRENTON. It is stated 
électric power and lighting 
renton, 


in recent reports that an 
plant will be installed at War- 
The engineer has been reiained to prepare the plans. 


Oklahoma. 
ALLEN. A bond issue of $35,000 has been recently voted 


and —. K. Mann & Tolbert, of .Ada, Okla., has been engaged 
to construct a waterworks system. It is understood that 


_the equipment has not as yet been purchased. 


ALTON. An irrigation system is the plan of the Alfalfa 
frrigation Company. It is understood that the system will 
be electrically driven and will require a number of pumping 
units. 


CADDO. The Caddo Power Company has been incor- 


porated with a capital stock of $6,000 by J. G. Hartzog, B. M. 


Wilson and P. C. Tarver. 
ENID. It is understood that improvements to the elec- 
tric light plant will be made by the Enid Electric & Gas Co. 


x The increase in the capacity of the plant is said to be suffi- 


cient to make the capacity nearly 2,000 kilowatt. 
FAIRFAX. The plans are being prepared by HE. G. Archer 
& Co., of Kansas City, Mo., for the construction of a water- 
works .system for the city of Fairfax. A contract for the 
work has been. given to the Southwestern Engineering Co., 
of Oklahoma City, Okla. 
HYDRO. Bonds to the extent of $25,000 have been voted 


‘by the town, and the proceeds will be used for the installa- 


tion of a waterworks system and an electric lighting plant. 
Other information can be obtained from C. A. Chambers, of 
Hydro. 

KAIOWA. Bonds have been voted to the extent of $18,000 
for. the enlarging of the electric light and waterworks sys- 
tem. Bids will be received, it is. understood about January 
The president of the board of trustees is 


. MUSKOGEE. It is understood that plans have been pre- 


/ fered by Ashbey, Radford and Nieman, for a group of build- 


ings to be known as the Oklahoma Women’s College. The 
buildings will be steam heated and lighted with electricity. 


Z Donald Smith, of Muskogee, can give any information. 


MUSKOGEE. It is understood that the Muskogee Indus- 


d trial Development Company is to establish: a packing and 
cold storage plant at Muskogee. 


G. E. Snyder, of Memphis, 


Tenn. is interested. 
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NELAGONY. It is stated that the Osago Mfg. Co. will 
install an electric power plant and supply current for wee 
ing and power purposes. 

STILLWELL. Bonds to the extent of $5,000 have heer 
voted for the construction of an electric light plant. The 
mayor can give any further information. 

TULSA. It is recently stated that the electric plant will 
be considerably enlarged and new machinery added. 


South Carolina. 

BATESBURG. A company has been formed to establish 
a rural telephone system from Batesburg to Clouds Creek, 
It is understood the president of the company is W. S. Smith. 

CONWAY. It is understood that Hardwood Mfg. Co., of 
Conway, is in the market for prices on second hand dynamos 
from 1/5 to 2 kilowatts. 

GREENVILLE. It is understood that the electrical work 
on the Y. M. C. A. building which is to cost $35,000 is open 
to bids. Information can be obtained from the Blue Ridge 
Construction Co., of Columbia, S. C., in charge of the work. 


Tennéssee. 


BRISTOL. According to recent reports, plans are being . 
considered for the construction of an electric railway from 
Bristol to Kingsport. Mr. G. L. Carter is said to be inter- 
ested in the plans. 

ERWIN. It is stated that an hydro-electric plant at 
Looking Glass Rock on Nilichucky River, near Erwin, is the 
plan of the Nilichucky Power Corporation of which company 
W. C. Heath is president. According to report the turbine 
water wheels will be of 1,300-horsepower capacity and the 
generators 8,000 kilowatt. Geo. E. Ladshaw is engineer in 
charge located at Spartanburg, S. C., the plans are at the 
office of the company at Charlotte, N. C. 

KNOXVILLE. It is understood that the Appalachian 
Marble Co. of Knoxville, is to install a large amount of new 
machinery including an electric hoist. 

SOUTH PITTSBURG. The electric light and power plant 
has been purchased by Harry Patton and it is understood 
that it will be remodeled. 


Texas. 


EL PASO. According to recent reports, it is contem- 
plated by the Water Users Association of El Paso, Texas, to 
install a hydro-electric plant to be operated in connection 
with the Elephant Government’ Land in the upper valley of 
the Rio Grande. It is understood that the power will be 
used chiefly for the operating auxiliary pumping plant on 
the farms of the section. The cost of the hydro-electric 
development is estimated at $236,000. 

BROWNVILLE. The city council has recently sold $30,000 
in bonds. The proceeds will be used to enlarge the electric 
light plant and waterworks system. 

CLARKSVILLE. The power plant of the Clarksville 
Light Co. which was destroyed by fire some time ago is to 
be-soon rebuilt by the company. It is understood that new 
smachinery will be installed and that bids for same are uot. 
The manager of the company is E. C. O’Neil. 

COLORADO. A new plant is planned by the Colorado 
Salt Co., the plans are in the hands of Sangurnet and Stahes 
at Fort Worth, Texas. It is understood that bids will be 
received at once. - 

FORT WORTH. It is recently reported that the power 
pumping station of the Municipal Waterworks station of 
Fort Worth was completely destroyed by fire on December 
8th. There was a loss of about $10,000 in machinery and 
buildings. It is understood ' that the plant will be rebuilt 
at once. : : : 

GALVESTON. The Texas City Traction Co.’ is in the 
market for a small power plant for operating four electric 
ears. 

GEORGETOWN. According to reports the city will take 
over the plant of the Georgetown Water, Electric & Power 
Co, and enlarge the equipment considerably. 

HOUSTON. A large warehouse is to be erected -by the 
Cc. H. Standcliff Land Company and A. J. Harty, of Bay City, 
Texas. The structure will be fireproof equipped with auto- 
matic fire protection, electric hoists and electric lighting. 

LAVACA. It is understood that a committee was ap- 
pointed to investigate the possibility of constructing a mod- 
ern and complete system of waterworks for the city. 

MILES CITY. It is stated that a bond issue of $20,000 
for waterworks system has been voted. 

ROYSE. The City Mill- and Light Company 
been organized by BE. M. Vaulk, is said to equip their 
with electrical machinery. 

SAN BENITO. An ice plant will be established which 
will include a 40-ton refrigerating machine costing approxi- 


which has 
plant 
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mately $30,000. The company interested in this enterprise 
consists of W. H. Morrison, of New York, O. B. Perkins, of 
Magnolia, Texas, J. B. Wright, of Hartford, Conn. 

WACO. It is understood that the city is about to issue 
bonds for the construction of an electric light plant. Other 
information can be obtained from P. A. Gorman. 

WACO. According to recent reports the National Light 
and Improvement Co. have in charge the installation of a 
1,500-kilowatt steam ¥ ? ? v4 ? 

WEBSTER. It is understood that the Tri-City Telephone 
Co. is in the market for poles, wire and telephone in large 
quantities. 

Virginia. 

ABINGDON. It is understood that an isolated (?) to 
cost approximately $10,000 is to be installed at the building 
of the Martha Washington College. 

CHASE CITY. According to recent reports the equip- 
ment for the municipal power plant and pumping station of 
Chase City, will be purchased about the first of the year. 

COVINGTON. It is stated that the town council is to 
hold an election on February 11, 1911, to vote on the issue 
of $50,000 in bonds for the construction of a municipal elec- 
tric light plant. The acting mayor is R. W. Crowder. 

HERNDON. It is understood that J. H. Yates desires 
prices and information on electrical machinery of a capacity 
to light a town of 1,000 inhabitants. 

HERNDSOM. An electric light plant with an output to 
serve a population of 1,000 is a proposition which is being’ 
entertained py J. H. Yates. 

LEXINGTON. According to reports a steam plant of 250- 
horsepower will be installed by the Lexington Electric & 
Power Co. ; 

STRASBURG. It is understood that the Strasburg Light 
& Manufacturing Co. are to build a large electric plant tak- 
ing power from the Shenandoah River. The plant will furnish 
current for lighting and industrial purposes. 

RICHMOND. It is understood that a new Methodist 
Church will be erected either of stone or brick and that the 
bids will be out by the ist of the year. The type of light- 
ing for the building has not been decided upon. The cost of 
the structure will be approximately $40,000. Higgins & 
Bates of Roanoke, Va., have the pians. 


Personals. 


Ii, B. LOGAN, President of Dossert & Company, has been 
elected Fresident of the American Oil Storage Company, a 
New Jersey corporation capitalized at $500,000, which has 
acquired the patent rights for the manufacture, sale and 
rentals of Keefe’s Patent Sectional Steel Flange Storage 
Tanks. Mr. Logan is well known in electrical trade circles 
through his connection with the successful development of 
Dossert Solderless Connectors. He will continue at the head 
of Dossert & Company. The New York offices of the Ameri- 
can Oil Storage Company are at 74 Broadway. 

HENRY H. HUMPHREY, Consulting and Mechanical En- 
gineer, St. Louis, Mo. has recently announced the removal 
of offices from Suite 1505 to Suite 1312 Chemical Bldg., St. 
Louis, Mo. ; 

H. G. SCOTT, Manager of the newly created branch of 
the Shelby Electric Company in Atlanta, is eminently qual- 
ified by experience and natural ability to discharge the re- 
sponsibilities of his office. Born twenty-eight years ago of 
Southern parents, Mr. Scott gained his training and business 
experience in the North, where he received: a technical edu- 
cation in electrical engineering. His practical experience 
was gained when he was in charge of the electrical equip- 
ment of the Rogers Locomotive Works. Later he became 
affiliated with a supply house in New York City, going from 
there to enter the home office of the Shelby Electric Com- 
pany. Shelby, Ohio. Mr. Scott has a clear conception of the 
breadth of the incandescent lamp business and of its rela- 
tions to other phases of the electrical industry, and further- 
more has an enthusiastic confidence in the quality of the 
product he handles, which augurs well for his continued 
success. 


H. M. BYLLESBY & COMPANY and affiliated companies 
‘wili hold their second annual convention of the managers 
and department heads at the Congress Hotel, Chicago, Jan- 
uary 17-20 inclusive. Byllesby & Company has headquarters 
at Chicago, and operates and manages a considerable num- 
ber of electric, gas and street railway properties in the West 
and South. Since the first convention held last year, several 
properties have been added to the list and the former at- 


tendance of 200 will be largely increased. At a recent meet- 
ing of a committee of managers preliminary arrangements 
were made for a four days’ program to be devoted to tech- 
nical and professional subjects. 

The incoming Congress of the Rejuvenated Sons of Jove 
has appointed Mr. L. S. Montgomery, Statesman for Georgia 
for the current year. Mr. Montgomery has been a very active 
member of the Order in the South, and his good work, popu- 
larity and extensive acquaintance among electrical men in 
the Southern States is responsible for his advancement. In 
his new capacity, he will be able to bring into the order a 
great number of influential men associated with the electri- 
cal business and localize the national slogan of the Order, 
“All together, al lthe time for everything electrical.” 

Mr. Montgomery is District Manager for the National 
Metal Molding-Co., whose Southern offices are at 320 Fourth 
National Bank Building, Atlanta, Ga. 

Cc.. C. SCHOEN, who is well known in telephone circles 
throughout the South and West, has recently joined the sales 
force of the Western Electric Company, Atlanta. Mr. Schoen 
started his telephone career in the Engineering Department 
of the Southern Bell Telephone and Telegraph Company in 
1898, under J. A. Wotton. In 1901, after Mr. Wotton had 
left the Southern Bell Company to go in business for him- 
self, Mr. Schoen went with the Wotton Electric Manufactur- 
ing Company, doing the designing for the telephone apparatus, 
and afterwards became superintendent of the factory. Leav- 
ing the Woton Electric Manufacturing Company in 1903, he 
organized the Georgia Telephone Supply Company, doing en- 
gineering work, and promoting and constructing independent 
telephone plants. After this he served as District Inspector 
for the Southern Bell Telephone and Telegraph Company in 
Virginia, District Manager for the Missouri and Kansas Tele- 
phone Company at Hannibal, Mo., and General Manager of 
the Ozark Bell Telephone Company at Springfield, Missouri. 
In 1907 he again left the operating field to become telephone 
sales specialist for the Cincinnati house of the Western Hlec- 
tric Company, from which field he comes to Atlanta. 

Such a varied experience in both the engineering and oper- 
ating field has made him unusually well adapted for telephone 
sales work from the standpoint of the customer, because he 
is thoroughly competent to advise him as to operating, main- 
tenance and construction methods in both central office and 
outside plant. He is a welcome addition to the sales force of 
the Atlanta house, and is being greeted by hosts of friends 
who knew him when he lived here years ago. 5 


Obituary. 

The sad news has reached us announcing the death of 
William Henry Bryan, M. E., the well known Consulting, 
Mechanical and Electrical Engineer, of St. Louis. Mr. 
Bryan’s death was caused by heart disease, while in Chicago 
on December 6th. He had recently been appointed Chief 
Engineer of the Public School Board of the City of Chicago, 
having received this appointment through a competitive 
Civil Service examination. 

Mr. Bryan was born at Washington, Mo., August 14, 1859, 
was educated in Washington University, receiving the degree 
of M. E. in 1881. He began business life on the Missouri 
River steam boats, following this work from 1870-75. Fol- 
lowing this he studied telegraphy and worked during vaca- 
tions in the machine shop of the Missouri Pacific R. R. from 
1875-81, was Engineer with the Pond Engineering Co., of St. 
Louis from 1881-89, Secretary Heisler Electric Light Co., St. 
Louis in 1890 and Manager of the Chicago House of the 
Yale & Towne Mfg. Co. in 1891. Since 1892 he has con- 
ducted an office as Consulting, Mechanical, Electrical and 
Hydraulic Engineer in St. Louis, having offices at 418 and 
419 Title Guarantee Bldg., at the time of his death. Mr. 
Bryan was formerly Smoke Commissioner of the City of St. 
Louis and has for several years been on the Smoke Abate- 
ment Committee of the Civic League. He was Ex-Treasurer 
of the Washington University Association and President of 
the Washington University Alumni Association for four 
terms. He was President of the St. Louis Engineers Club 
of St. Louis and Secretary for seven different terms. Mr. 
Bryan also held membership in the American Society of 
Mechanical Engineers and the American Society of Heating 
and Ventilating Engineers; also membership in the Mercan- 
tile Club of St. Louis and the St. Louis Railway Club. The 
Engineers Club of St. Louis passed resolutions of respect and 
condolence with the family and attended the funeral in a 
body, the honorary -pall bearers being selected from the past 
Presidents of the Engineers Club and the active pall bearers 
from his immediate friends and associates among the Engi- 
neers of St. Louis. 
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BOOKS AND CATALOGUES. 


THE REYNOLDS ELECTRIC FLASHER MFG.. CO., of 
Chicago, Ill., has recently issued a twelve page folder de- 
seriLbing and illustrating their various types of flashers for 
electric signs and displays of every description. The types 


of flashers thrown are the double pole type, single pole type, 


spelling, speed, chaser, script, three color, adjustable and 
combination types. 

THE APPLE ELECTRIC CoO., of North Canal St, Dayton, 
Ohio, has recently issued a bulletin -describing and illus- 
trating the Apleo Dynamo floating storage battery ignition 
system. The bulletin contains interesting material on a 
unique ignition system. ri 

THE NATIONAL ELECTRIC LAMP ASSOCIATION is 
eirculating the first edition of Bulletin No. 9-B., and one 
taking up in detail the engineering and scientific. activities 
of the National Electric Lamp Association. This Bulletin 
takes up in detail the various branches of work carried on 
by the Association, and is illustrated by photographs from 
the various departments of their laboratory. Bulletin 9-B. 
is a reprint of a paper read by Mr. S. EB. Doane before the 
National Electric Light Association at the Thirty-third Con- 
vention held at St. Louis in May, 1910. This paper entitled 
“High Efficiency Lamps” is a complete discussion on the 
cost of producing light by the central station. While a large 
part of the bulletin is devoted to the paper, one section is 
devoted to the editorial comment on the paper in the techni- 
eal press. 

THE COLONIAL ELECTRIC COMPANY, of Warren, 
Ohiv, has issued an eight-page pamphlet covering prices, dis- 
counts, ordering instructions, and delivery charges for Colo- 
nial incandescent lamps of all types. The pamphlet is of 
envelope size, and gives a mass of commercial data, boiled 
down into compact and convenient form. — 

THE ELECTRIC STORAGE BATTERY CO., of Philadel- 
phia, Pa., has recently issued a folder describing the storage 
battery installation of the system of the New River and 
Plant at: Gentry, 
West Virginia. This bulletin presents some interesting re- 
sults accomplished by the use of the storage battery in con- 
nection with a generating equipment to regulate the voltage 
fluctuation and secure a comparatively steady pressure at 
any desired location. ~ 

THE WESTERN ELECTRIC COMPANY has just received 


_ froin the press bulletin No. 1014, describing central battery, 


non-multiple telephone switchboards with magnetic signals. 

The switchboards presented in this bulletin are those rec- 
ommended for central battery exchanges where the ultimate 
number of lines will not exceed 500. In this publication are 
described the advantages of the magnetic signal board over 
the lamp signal board... In this type of apparatus the line 


‘and cord circuit apparatus and wiring are of similar design 


and the amount of current consumed is slightly less than 
that consumed by the lamp signal board. 

‘whe bulletin contains a description of the signals, jacks, 
circuits and apparatus in this line of switchboards, going 
It is well illustrated with photo- 
diagrams and tabulations. 

THE HIGH TENSION ELECTRIC SPECIALTY CO; <0f, 
Newton, Mass., are circulating Bulletins No. 6 and No. 8. 
Bulletin No. 6 takes up the improved tree insulators with 
poreclain. bushing. Bulletin No. 8 takes up water proof, oil 
brake switches for underground and overhead systems. Both 
bulletins contain descriptive matter and illustrations on the 
devices mentioned. 7 


THE BRILLIANT ELECTRIC CoO., of Cleveland, Ohio, 


manufacturers of incandescent lamps, in a co-operative ad- 


vertising campaign with its distributing houses in the prin- 
cipal lrage cities, has prepared an attractive series of fold- 
ers, blotters and mailing inserts. The blotted series, christ- 
tened “Brilliant Blots,’ consists of a series of twelve pithy 
descriptions of different types of lamps, each illustrated with 
a half-tone cut of the type in question. The blots are sent 
out at regular intervals to the company’s distributors, who 
in turn supply them to their customers. 

» THE WESTINGHOUSE ELECTRIC MFG. CO., Pittsburg 
Pa., is circulating Bulletin No. 1188, describing type M w 
Slip ring induction motors for intermittant service and vary- 
ing speed. This company has also issued its Part Catalogues 
Nos. 6141 and 6143. No, 6141 lists parts for Westinghouse 


type 306 Interpole Railway Motor for direct current circuits. 


No. 6143 lists Standard Metallic Brushes for A.C. and D.C. 


circuits. 


YHE WESTERN ELECTRIC COMPANY has just issued 
its bulletin No. 5500, describing Hawthorn Direct and Alter- 
The bulletin contains 


rating, 


‘taps. 
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twenty pages and is well illustrated with many photographs, 
diagrams and tables. Separate pages are devoted to direct 
current multiple enclosed are lamps, including the marine 
type, for 100 to 125 volt circuits; direct current multiple 
enclosed are lamps, including the mill type, for 200 to 250 
voll circuits; power circuit lamps, direct current enclosed are 
lamps for power circuits, alternating current multiple en- 
closed are lamps for circuits of 100 to 125 volts, 200 to 250 
and 400 to 460; direct current series enclosed arc lamps for 
6.6 ampere circuits, alternating current series enclosed are 
lamps for 6.6 and 7.5 ampere circuits, Solaris arc lamps, both 
alternating current and direct current, and arc lamp acces- 
sories. 

THE CROUSE-HINDS COMPANY has issued a handsome 
and complete letter of introduction addressed to the elec- 
trical trade in the way of a catalogue; one that may well 
serve as an inspiration to agents and others who handle its 
wares. This catalogue is devoted to panel boards and cabi- 
nets and is profusely illustrated in two colors and printed 
on heavy coated whitepaper, 80 pages 9x12 being inclosed 
in an artistically embossed cover with cloth back. 

Copper, slate, black enameled steel and grained wood parts 
of the different articles illustrated, are shown in’ striking 
fidelity of detail and coloring. Color is also used to good 
effect in the rule work, the soft shade employed being a relief 
from the solid black and guiding the eye unconsciously across 
or down the tabulated pages. Each detail of construction 
is described tersely, and listings and prices of individual and 


-assembled parts, are presented so clearly that no reason can 


be found for a misunderstanding. 

Panels and cabinets also are listed separately and to- 
gether, which is a special feature that might be copied to 
advantage by other manufacturers, as it is a convenience 
appreciated by contractor and jobber alike. Any one in a 
position to make use of this catalogue can secure a copy by 
addressing a request to the Crouse-Hinds Company, Syracuse, 
Ni, 

THE AMERICAN CARBON ' & BATTERY CO., of East 
St. Louis, Ill. has recently acquired the plant and business 
of the Doe Battery & Mfg. Co., of Kent, Ohio, and will con- 
tinve the manufacturing of dry cells, carbon and graphite 
products. The company announces that it is in a favorable 
position to manufacture high class dry cells by reason of 
their close identification in dry battery work during the 
past ten years.’ The‘ ‘experience obtained in manufacturing 
carbon elements for various dry cell manufacturers has given 
them a close insight in the work and have enabled them to 
make special improvements on the “Victor Cells” of their 
predecessors. 

The cells which are handled by the American Carbon and 
Battery Co. will be known as No. 6 American Dry’ Cell, No. 
6 American Special Ignition Dry Cell, No. 8 American Dry 
Cell. A descriptive catalogue has recently been issued giv- 
ing considerable information on American dry cells. ‘This 
catalogue will be sent upon request. 

THE NATIONAL METAL MOLDING CO. has recently 
issued a 34-page booklet describing in detail, metal molding 
and a complete line of fittings manufactured by the com- 
pany and provided with the non-corrosive sherardizing finish. 
The booklet is neatly arranged and well illustrated with the 
various fittings and types of construction wihch are possible 
with metal molding. While a large part of the booklet is 
devoted to descriptions of the molding and fittings, a part 
is devoted to the installation features taking up the sepa- 
cutting, bending and supporting of molding. Metal 
molding provided with a sherardized finish is growing in 
ticularly applicable to lighting circuits where the wiring is 
ticularly applicable to lighting circuits wheer the wiring is 
run underground. The molding has already been adopted 
and is being used in Savannah and Atlanta for the decora- 
tive street lighting, the wiring being laid along the curb of 
the side-walk. The Southern sales office of the National 
Metal Molding Co. is located at Atlanta, Ga., and is in charge 
of L. S. Montgomery. 

DOSSERT & CO., of New York City, has recently issued 
a new catalogue giving complete information on all sizes and 
parts of connectors which they manufacture. This new cat- 
alogue is considerably enlarged over the catalogue which this 
company previously issued, as it contains 62 pages, nine by 
six inches as compared with the 23 page booklet, four by six 
inches, previously issued. The new catalogue contains con- 
siderable material not found in the old one especially the 
stub connector, the connector for grounding and short cir- 
cuited high tension lines, and the insulating covers for cable 
The catalogue also contains useful information re- 
garding the construction of cables, their diameters in inches 
and equivalent. 
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THE ALLIS-CHALMERS CoO., of Milwaukee, Wis., has 
recently issued Bulletin No. 1501, describing the Allis-Chal- 
mers Belted Corliss Engine of the Reliance pattern. Bulle- 
tin consists of 16 pages well illustrated with the various 
parts of the engine, each part being completely described. 


THE PHILADELPHIA ELECTRIC AND MANUFACTUR- 
ING, of Philadelphia, Pa., is circulating a booklet entitled 
“Tungsten Arc Lamps and Street Lighting Fixtures.” This 
bulletin describes various are lamps and street fixtures, pre- 
senting illustrations and giving prices. 

THE CUTLER-HAMMER: CLUTCH CO., of Milwaukee, 
Wis., has recently issued a new publication entitled, ‘An 
Epoch Making Magnet.” This folder takes up features of the 
Cutler-Hammer lifting magnet giving answers to questions 
which have been raised in regard to its construction. 


THE ALLEN BRADLEY CoO., of Milwaukee, Wis., has is- 
sued a pocket size folder catalogue, entitiead ‘‘Allen Bradley 
Rheostat and Electric Controlling Apparatus.” ‘The catalogue 
illustrates and briefly describes various types of rheostats 
including motor starting rheostats, motor starting mill and 


erane controllers, and starting rheostats for three phase 
squirrel induction, induction motors and slip ring induction 
motors. 


THE TRUMBULL ELECTRIC MANUFACTURING CO., 
of Plainville, Conn., has recently issued a four page folder 
on their iron service boxes. The folder is devoted to data 
in connection with the different sizes and types of boxes and 
includes price lists. 


THE F. BISSELL CoO., of Toledo, Ohio, is circulating bulle- 
tin No. 33, taking up the subject of direct current switch- 
boards and switch-board instruments and appliances. The 
bulletin is well illustrated with various types of switch- 
boards and other apparatus which cover the usual require- 
ments of 125 and 250 volts direct current service of central 
stations and isolated plants. 


THE KIMBLE ELECTRIC CoO., 1121 Washington Boulevard, 
Chicago, has recently issued a catalog taking up various types 
of variable speed single phase alternating current motors. 
These variable speed motors are designed for small power 
applications ranging in size from 1/8 horsepower to 14% horse- 
power. The motors present unique features of design and are 
especially fitted for machines which run at a constant load, such 
as printing presses, laundry machines, static machines, ven- 
tilating fans forge blowers and church organs. They are also 
designed for variable loads for use in connection with such 
machines as laythes, generators, drill presses, circular saws, or 
any machinery on which a load is not constant. A feature of 
the motor is the control. The entire contol including the 
starting, speed changing, reversing and stopping, is vested in 
a single lever. This lever is a part of the motor itself and 
when it is in its off position there is no current flowing into the 
motor, since the lever cuts it off the same as an outside switch. 
The motors are reversible and the controlling switch may be 
thrown from full speed forward to full speed backwards with- 
out any disturbance to the circuit or damage to the windings. 
The design of this motor has received such careful attention 
that the starting current required is no greater than the full 
load running current. A booklet describing these motors will 
be sent upon request to the company. 


“THE KINETIC ENGINEERING CO., Baltimore Ave., Phil- 
adelphia, Pa., a catalog describing electrically driven organ 
blowers has recently been issued by this company. The bulletin 
takes up in detail the essential features of organ blowers to- 
gether with the motor requirements for alternating and direct 
current circuit. 


ROME WIRE CO., Rome, N. Y., the successors to the Wire 
& Telephone Company of America, has recently issued a book- 
let which gives price lists and useful information pertaining to 
bare and insulated wires for electrical purposes. Various cop- 
per wire products are taken up in detail and reference data 
given of interest on the subject. The booklet covers a variety 
of different wires, including tin and copper wire, magnet wire, 
annunciator wire, rubber covered wire, telephone wire, ete. The 
beoklet is well illustrated and the information which it con- 
tains should be of interest to all those who have to do with 
electrical wiring. 


W. & L. E. GURLEY of Troy N. Y. have published and are 
distributing a bulletin of 255 pages taking up in detail their 
physical and scientific instruments. The bulletin is bound in 
cloth, pocket size, well illustrated and filled with useful infor- 
mation in connection with the different instruments which are 
shown. It contains all the accessories for the laboratory or 
research department of a manufacturing company, or others 
who require the use of instruments of precision. The catalog 
is divided into the following sections: Accessories for labora- 
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Everyone inter- 
ested in better 
Show Window 
Illumination — 
should investi- 
gate the recent 
scientific devel- 
opment in that 
field. 


These Window Search Lights greatly increase the 
light in the show window with the same current 
now using. 


Are the only reflectors ever correctly designed expressly for window 
lighting, scientifically correct and have the most perfect reflective surface 
known. The results obtained have never been equalled. This is a broad 
_ statement but positively proved by disinterested tests. Made three styles for 
high, medixm and low windows. 

Comparison of results is challenged with any reflector made. 

The excellence of this reflector and the low price placed on it will make 
it the reflector universally used. On the market but this year, thousands in 
use in the leading stores. 


SOLD ONLY THROUGH THE ELECTRICAL TRADE. 
Send for free booklet, ““The Efficient Illumination of Show Windows.” 


NATIONAL X-RAY REFLECTOR CO. | 
225 Jackson Boulevard CHICAGO. 


tery use; mechanical laboratory apparatus; vacuum pumps; 
optical apparatus; apparatus for measuring of induction; 
electro-magnets and accessories; magneto-meters; keys for elec- 
trical measuring; galvenometers; wire and Carey-Foster bridges; 
resistances, resistance boxes and Wheat stone bridges. 


THE ENGINEERING DEPARTMENT of the NATIONAL 
ELECTRIC LAMP ASSOCIATION has just issued bulletins 
Nos. 13 and 14, the first taking up Mazda Multiple Lamps, 
and the second Hylo-Economical Turn-Down Electric Lamps. 
Bulletin 13 contains 20 pages of practical information and 
technicai data on Mazda Multiple Lamps for use on 100-125 
volts and 200-250 volts. It has three tables and fourteen 
cuts. bulletin 14 contains 12 pages and describes that unique 
electric lighting device, the turn-down lamp. The principle 
on which these lamps operate is fully explained and illus- 
trated by means of diagrams. The bulletin contains one 
table and twelve cuts. Either or both of the above bulletins 
will be furnished upon request by the Engineering Depart- 
ment of the National Electric Lamp Association, 4411 Hough 
Avenue, Cleveland. 


THE CUTLER HAMMER MFG. CO. has recently received 
from the press an illustrated catalog describing a new line 
of current consuming devices. This line of consuming de- 


vices consists of electric irons, including laundry and tailor — 


irons, electric stoves, portable buffet heaters, bath heaters, 
tank heaters, electric radiators, and culinary devices. 
catalog is well illustrated with half tone cuts showing these 
devices in detail. It also contains extensive descriptive mat- 
ter giving details of construction and operation. 

THE PACKARD ELECTRIC CO., of Warren, Ohio, 
recently issued catalogue No. 10, taking up Packard trans- 
formers for all uses. The catalogue contains 16 pages of de- 
scriptive matter taking up lighting and power transformers, 
station and high voltage transformers, Mazda sign and house 
lighting transformers, multiple switch current transformers, 
shunt coils and bell ringing transformers. 
is well illustrated and presents useful information in connec- 
tion with Packard transformers. 
voted to testing 
cuits necessary. 


instructions including diagrams of the cir- 
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High Tension Transmission. 


The limits of electrical power transmission seem to be 
fixed by the practical voltage that can be used. The effects 
of an inereased voltage are met with in the apparatus at 
generating and receiving stations and also along the line. 
At the present stage of station apparatus design, however, 
the voltage which is practical is not that which can be 
generated or received, but that which can be transmitted 
by the line. 

The principal factors tending to place a direct limita- 
tion on transmission voltage, are the temporary arcing 
between the conductors on a pole, a’ concentrated conduc- 
tion at high current density, and secondly the constant 
passage of energy from one wire to another now known as 
corona, or brush discharge. 

Practically the first attempt at a careful study of 
corona loss, was that made by R. D. Mershon on an experi- 
mental line near Telluride, Colorado, in 1896. Eight years 
later Prof. H. J. Ryan also made known the results of a re- 
search on this subject. This information has been much 
discussed, the facts being generally accepted that for a 
given set of line conditions, there exists a critical pressure 
beyond which the leakage loss between wires increases rap- 
idly, making such a high voltage transmission line very 
wasteful of electric power and setting a limit to the voltage 
and length of transmission. Very fortunately the means 
to avoid this limit have not been difficult, for it has been 
found that for a given voltage and distance between con- 
ductors, the loss from one wire to another diminishes as 
the diaraeter increases. Evidently conductors of the same 
cireuit may be separated sufficiently to decrease the leakage 
loss, but to carry this increase of distance very far involves 
radial changes in line construction. 

We have seen the range of high tension transmission 
extended during the past few years to increasing distances, 
by the use of higher transmission voltages, and it has been 
natural to ask the ultimate distance which can be reached by 
this process. It has been suggested that the results of ex- 
perimental research do not exactly apply to actual lines, and 
to clear up this impression Prof. H. J. Ryan, by a paper 
read before the American Institute of Electrical Engineers, 
has recently contributed information supplementing that 
given out by him some seven years ago, and explaining 
laboratory tests and actual line tests. On account of dirt 
and varying conditions about any line Prof. Ryan reduces 
the eritieal voltage of corona from laboratory results nearly 
75 per cent. to compare with the actual loss on transmission 
lines. 

The fine points of transmission line design for extreme 
voltages are yet to be worked out. It is evident that the 
present limit of transmission distance by increased voltage 
remains the resultant of economic conditions. The greatest 
distance to which electric power will be transmitted will be 
where the electrical energy ceases to bring a profitable 
return at the receiver end of the line. 
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Ornamental Street Lighting Systems in 


Southern Cities. 


(Written Exclusively for SOUTHERN JKLECTRICIAN. ) 
BY D. H. BRAYMER. 


HE “great white way” idea of street lighting is becom- 
a ing more popular in Southern cities with the installa- 
tion of each new system. First among the cities, of con- 
siderable size, to take this important step on business 
thoroughfares, were Savannah and Jacksonville. The sys- 
tem installed in Savannah was described and _ illustrated 
in the October issue of SOUTHERN ELECTRICIAN, and due 
to the variety of ornamental schemes, this system has had 
much to do with the promotion of similar schemes in other 
neighboring sections. In Savannah, three and five light 
standards are used, spaced 30 feet. While this distance is 
somewhat closer than that which has been adopted in other 
places, the general results of illumination impress one that 


the distance 1s well selected. The effect is shown in Fig. 8. 


heavy traffic both night and day. The posts installed are 14 
feet high and earry five 100 watt tungsten lamps in 12 and 
15 inch opal globes, the top globe being 15 and the other 
four 12 inches respectively. The diffusion of the light 
along the streets at night is such that all portions of the 
thoroughfare from building to building across the street 
are well illuminated. The opal globes sereen the glare so 
that the 400 candlepower of light from each post does not 
distress the weakest eye when the lamps are in direct line 
of vision. 
INSTALLATION FEATURES. 


The installation features of the system at Atlanta are 
particularly interesting on account of the fact that all 
wiring was laid in the sidewalk and each section on each 


Fig. 1. Iwrersection or PRACHTREE AND ForsyrH STREETS. 


ATLANTA LIGHTING SYSTEM. 


The most recent and perhaps the most extensive system 
in the South, is installed in the city of Atlanta, Ga. The 
system consists of five light decorative standards, of a 
design known as the Corinthian and furnished by the 
Flour City Omamental Iron Works, the same posts as 
installed of Savannah and Jacksonville. 
Through the main business streets of the city, 122 posts 
were used, these posts being placed on both sides of the 
street equally spaced on each ‘block, approximately 70 feet 
apart and located as far as possible on the property lines 
and at each corner. 


in a seetion 


The general scheme is shown in 
Fig. 4, which is a photograph taken on a street having 


block made independent of that of any other. The accom- 
panying illustrations give some idea of the methods of 
laying the conduit in the curb of the sidewalk and the set- 
ting of the bases for the lamp posts. As shown in Figs. 2 
and 3, the different sections of the streets presented sidewalks 
of various construction from cement to paving blocks with 


curb edges faced with stone slabs. Along those sections of 


the walks made up of paving blocks, a section was taken 


up along the curb as shown in Fig. 3, which after the con- 
duit was layed, was filled with cement grouting. In those 
cases where larger slabs of stone served as the sidewalk, 
these slabs were either chiseled at the edge or lifted and the 
trench made as shown in Fig. 2. 
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Fig. 2. SuHowina Founpations ror Posts “anp TRENCH. 


As already stated each section of the lighting system 
is independent in operation from that of any other. The 
feeders for each block are led in at the end post, from the 
service box in the basement of the store adjoining. The 
wires entering the end feeder post are connected to a fuse 
block and switch which cuts in or out that particular sec- 
tion. Similar to the installation at Savannah, one-inch 
Sherarduct conduit, manufactured by the National Metal 
Molding Co., was used. The wiring was all triple braid, 
rubber covered, that leading from service box to end 
feeder post being No. 6 B. & S., that for the duct lines 
No. 8, and that for the posts No. 12. The system is two- 
wire, 220 volt, direct current, with the five lamps of each 
post wired in series, as shown in diagram Fig. 6. 

A unique scheme of wiring in connection with the 
posts on any side of the street, is that providing for special 
decorative arrangements at special events. As shown in 
the sketch Fig. 6, besides the feeders for the lamps, an 
extra feed wire is led up to one arm of the post and a tap 
and plug provided on the under side for special connec- 
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Fig. 3. Layine or Conpurr In Cours. 


tions to it. On any one side, these extra feed wires are 
connected alternately to the + and — line feeder so that 
a festoon of lights ean be arranged between any two posts 
on any side. In addition to this arrangement the opposite 
sides of special feed wires to the posts are arranged so that 
festooning can be carried out across the street. Referrine 
to the diagram it will be seen that the feed wire of one 
post on one side is connected to the + line feed while that 
of the post opposite is connected to the — line feed. 
This arrangement will lend much to the possible effects 
which can be produced on any particular section and also 
enable the whole section of the city to be illuminated not 
only along the eurb line but in any manner chosen for the 


particular occasion. 


DEVELOPMENTS FROM ORIGINAL GREAT WAY AT 


ATLANTA. 


WHITE 


The original scheme for lighting the streets of Atlanta, 
was to install the ornamental lights from the Terminal 


Fig. 4. MircHett Street TowaArD TERMINAL STATION. 
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Fig. 5. From MitcHriuy ON WHITEHALL STREET. 


station along Mitchell street, then turning at Whitehall 
street up Whitehall through the business section of Peach- 
tree as far as Ellis street. The system was installed ac- 
cording to these plans and opened for the first time Decem- 
ber 15th. So well pleased were all concerned and espe- 
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cially the business men, that plans were immediately pushed 


for extending the system. Referring to the map Fig. 
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WirRING SCHEMES. 


the original system is marked in black spots, the extended 
system now installed by circles. ¥ 

The ornamental lighting standards are now placed on 
Marietta to Cone as seen from the map and on Forsyth 
street from Marietta to Peachtree, and on Luckie from 
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Forsyth to “Peachtree, as shown in the accompanying Fig. 
7. This second installation will probably be turned 1” 
about the first of February, thus adding another large por- 
tion of the down town business streets to the system of 


lighting. Plans are already formulated to still further 

extend the system by installing lights on Broad street, from 
Marietta to Peachtree. The various people who have — 
interests: on Pry or street have recently gotten together and 
have signed up practically all frontages, thus insuring the 


spread of the lights to Pryor street and it is probable that « 


other adjacent streets: ‘In the very near future will also be 


_canvassed and added to this thitd pain es i 


onee Satine, hot only of the beauty but commercial teal E 
tures of ornamental lighting have become very enthusia: = 
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tie over it. Never before has Atlanta had the opportunity 
to note how truly “business follows the lights.” It is gener- 
ally conceded as a fair and proper move that the city council 
light and maintain the system on other down town business 
‘streets and wudoubtedly this will be the attitude of the 
council when the recently canvassed blocks have been pre- 
sented for their consideration. When the light is turned 
on the whole section as outlined, it will be readily seen that 
the city of Atlanta will have a system of lighting in size 
and intensity, the first in the South and equal to that of 
“any city of te size in the United States. 
_ COST OF INSTALLATION, OPERATION AND MAINTENANCE. 
The system of Atlanta has been installed by the prop- 
: erty owners and merchants on a flat rate per front foot on 
the street. The rate was set at $1.92, the merchants and 
property owners each paying one half. While there were 
a few of the owners and merchants who did not deem the 
proposition beneficial, such number was very small and 
the system was installed in spite of this objection. The 
operation and maintenance of the system is paid by the 
city on a contract of three years based on a rate which 
“amounts to practically $45 per post per year. 
: The following is the actual cost of the completed light- 
ang system at Atlanta as near as it can be obtained at the 
“present time, with the system yet unfinished: 


- COST OF LIGHTING SYSTEM. 


: Total Cost. 
226 posts, globes, lamps, fuses 


Gost. Per Post. 


PEE SRTITOS: 3. os oho oho os $ 16,000 $70.78 
monduit. and, wire........... 1,800 7.96 
Smstallation cost ............ 3,800 16.80 

i= PA ers s Beth Wes /a, tua ® $ 21,600 $95.54 
Operation =f maintenance of 
| present system per year.... $ 10,170 $45.00 


. 
) : The street frontage for the entire system as it is now 
installed, is about 14,500 feet. It will therefore be seen 
from the above data that the actual cost of the complete 
ornamental lighting system is in the neighborhood of $1.50 


per foot on the streets. The cost per post, spaced on an 
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Fig. 8. Brouauton Street at SAVANNAH. 


average of about 68 feet, as given above is about $96.00. 
It is to be understood from the above data that no attempt 
has been made to place a valuation on the time necessary to 
promote the system, this amount not being chargeable di- 
rect to the system. It is obvious that a system such as is 
now enjoyed by Atlanta, is not only an improvement to the 
city, a benefit to the merchants, but a very good proposition 
for the central station. 


As to the introduction and sale of electrically heated 
household devices in England, according to Vice-Consul 
George B. Stephenson, it is found that the only two arti- 
cles of such a nature known to any extent are electric ra- 
diators and electric flatirons. The electric radiators are 
mostly of what is called the tubular lamp pattern. These 
range in price for a four-tube burner from $11 for a 
polished brass finished frame, coppered interior, and re- 
flector, two ‘switches, 22 inches high, 17 inches wide, and 6 
inches deep, to a more fancy style, lacquered gilt frame, 
28 inches high, 16 inches wide, and 7 inches deep, which 
sells for about $24.. The popular size would seem to be the 
four-lamp burner. 

Another style not in so general use is the convector ra- 
diators, in artistic designs, taking about the same room as 
tubular lamp burners, and selling from $11 to $25.50. This 
style is the one generally used in street cars in the United 
States. 

The use of electrically heated flatirons is quite general 
in the district. These average in price about $3.65 each, 
the greater number of which are imported from the United 
States. Dealers state 
ter satisfaction than the same article of English manufac- 
ture. : 


the American flatiron gives much bet- 


While, it is true that practically no electric cookers are 
One of these 
cookers seen is so constructed that six different degrees of 
heat ean be obtained. The cooker itself consists of a round 
body on the top of which is a circular iron plate, the heat 
being applied to the latter. Special grills, saucepans, and 
all needed appliances have been arranged for the cooker. It 
is said that the cooker will boil a quart of water in seven 


used, there are such articles upon the market. 


minutes. 
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Review of Central Station Practice and 
Developments in England. 


(Contributed Exclusively to SourTHERN ELECTRICIAN.) 


BS. Cs 


TOONE, AN ELECTRICAL ENGINEER IN ENGLAND.* 


N THIS series of articles, the writer proposes to review 
the various developments and expansions which have 
occurred during the last five or ten years in English elec- 
trie lighting practice. The general information given ap- 
plies broadly to all British districts but where quantitative 
data is ineluded, attention is confined, unless otherwise 
stated, to areas supplied by stations having no traction load. 
Such stations have not an exclusively lighting load, see 
Table 3, but the absence of traction demand enables a more 
pertinent analysis of the factors with which the data re- 
ferred to is concerned. Though the discrimination between 
“lighting” and “power” stations and loads cannot be abso- 
lute, the partial separation, obtained by isolating undertak- 
ings with traction load, is certainly desirable. 
GENERAL DEVELOPMENTS. 

From the summary shown in Table I, it will be seen 
that there has been little increase in the number of central 
stations actually in operation in the British Isles during the 
last six years, June, 1904, to June, 1910, while a consider- 
able number of projected schemes have been abandoned, 
probably as a result of trade depression and the financial 
instability of many stations already in operation. 

TABLE I. STATIONS COMPLETED, IN PROGRESS, AND PROJECTED, 
1904-1910. 


Stations with 


| Stations with no 
Tramway load.* 


Tramway load. 


J-Completeds: 22 Tee, ae 268 98 
1904) IncProsresse= © Sie sae eee ew 23 eee 
BE Tovected= = sen sae eae 79 19 

A Bogsy ack rae eB ky 5 | 370 117 

i Completed=. = 2s eames. aes Diz 140 

LOL O)4 Ine Pio giess pee 2 A tee =f ree 
A PTGlechedeses er ea een eee 28 ete 
otale se eer Sian snk SA 300 140 


*Some stations coming under this heading in 1910 had no 
tramway load in 1904. 


The most rapid development of central stations in this 
country oceurred between 1900 and 1905, but the majority 
of large towns have had electric supply for many years. 
The stations at present in operation, with no traction load, 
commenced supply as follows: 

SFATIONS IN OPERATION BY PERIODS ESTABLISHED. 


1880-85.* 1885-90.* 1890-95.* 1895-1900. 1900-05. 1905-10 


Number----~- 3 18 46 67 119 19 
oo Ob Lotales= eal 6.6 16. 24.6 43.8 70 


*In these stations impr oved aint has, in many cases, been 
installed. 


The total area under electric supply has not greatly 
increased during the past five years, for each undertaking 


*This article by Mr. Toone is the first of a series taking 
up in detail the practical and commercial features of the cen- 
tral station industry in the United Kingdom. The tables pre- 
sented in these articles are original and the analysis of them 
bespeaks an engineer thoroughly familiar with central station 
work. The information on current practice set forth here- 
with, the discussion of rates, municipal ownership and station 
equipment, are subjects in which every central station in this 
country will be interested. —HEditor. 


has its working district specifically determined by its Pro- 
visional Order and subsequent expansion beyond this area 
is exceptional. 

In Table JI, a summary is given of the total kilo- 
watts generator capacity of various stations with no trae- 
tion load. It illustrates the very considerable extensions 
that have been made of late. ; 


TABLE II. GENERATOR CAPACITY OF VARIOUS STATIONS IN 
KILOWATTS. 
Stations with Total Generator Kilowatts. 
Less | 100 | 500 1000120013000 4000'5000 7500)10000}15000 
Year than} to | to | to | to | to | to | to to to to jover 
1903 100 | 500 |L000)2000) 3000, 4000 5000/7500}1L0000/15000;20000/20000 
Number__.| 30 102 [53 (36 (a7 11 7 7 3 2 Se ee 
% ee 1125) 39.3120:.413.57).2.7| 4.21.2.7|| 257s tele See 
9 | | 
Number_-__| 33 107 (50 [80 {11 16 10 U 4 4 3 
% of Total | 12.1) 39. ali8.3h1.0 4.1 9.6 2,213.7), 2,6). 1.5) 1.5) tame 


From Table HS Yr follows that the mean total generator 
capacity of 260 stations in 1903 was 1360 kw., and of 272 
stations in 1910 was 1905 kw., an inerease of 40 per cent. 
in the average capacity in seven years. The developments 
which have taken place in motor connections, as a percent- 
age of the total connections, to these stations, is similarly 
illustrated by Table III. | 


TABLE III. MOTOR CONNECTIONS TO STATIONS. 
Stations with Motor Comme oa as % of Total Connections. 
Paes Pe eee ee. | 20 | 40 | 50 | 60 | 70 | 80 
Year | than) to | to | to | ée to | to | to | to | to 
1903 | Lee OSLO 20, | 30 8 40 50 | 60 | 70 | 80 | 90 
Number_________. | 16° [54 i44 (45 27 10 6 1S lou (en 
Percent eae A Vie Date 2/21. 613. Oa. ; 2.9) 1.410.4810.48/0.48 
1 | . 
Numbers. seen. | 2 jal (41 155 143° = (85 21S etOnta 12 
Percent of Total___| 0.816. 216.2 2121. 7\17. O13. 8} 7.1| 4.0/2.0 |0.4 10.8 


The mean percentages of motor and lamp loads eon- 
nected to these stations was thus: 13.5 per cent. motors, — 
86.5 per cent. lamps in 1903 for 208 stations, and 21.6 per 
cent. motors, 78.4 per cent. lamps in 1910 for 253 stations. — 
This considerable increase in the motor connections, largely 
representing small power users, denotes a wide expansion 
in the popularity of electric supply and a considerable im; 
provement in the load factor of the stations concerned. 
The latter inerease is closely connected with the financial 
stability of the stations and it is an agreeable fact that most 
British central stations are now in a better financial posi- 
tion than was the case a few years ago, and this in spite of, 
the set-back caused by the advent of the metallic filament 
lamps, taken up later. 

TABLE Iv. CUSTOMERS CONNECTED FOR LIGHTING ONLY. 4 


Stations with Consumers 


| | ah J— bs SS 
Less | 500|1000 2000)/3000/4000|5000|7500 ae io 
Year than} to | to | to | to | to | to | to 
1904 500 |1000'2000 3000/4000/5000/7500 10000 15000 20000, 
Number... ___.. 17 41 Oe; Sais eee . 
Percent of Total __ - 69.3116 6)-7..7) 3221 2. Ole2s ORS seen oy 
1910 | ia 
Numbertas aus 121* 146° 130" (4.0 PG helo a ea “| 
Percent of Total____ | 52.4/19.9]13.4} 3.9] 4.3] 2.2] 1.3] ___- : Be 
} 4 
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The information in Table IV, demonstrating the in- 
crease in the number of consumers connected to “purely 
lighting,” represents even more clearly the magnitude of 
the development which has oceurred. Here and hereafter 
the term “purely lighting” is used to denote stations having 
no traction load, though the motor load connected may be 
very considerable; see Table III. 

Whence the average number of consumers per station 
in 1904 equals 685, the mean of 247 stations, and in 1910 
1255, the mean of 231 stations, which is an increase to date 
of 83% per cent. in six years. Though the total annual 
sale of electricity has shown a steady increase in the ma- 
jority of stations, with occasional retrogressions caused by 
the use of metallic filament lamps, the value of the ratio, 
mean generator kilowatts per station divided by mean con- 
sumers per station, has fallen from 1.99 in 1904 to 1.52 in 
1910, thus indicating in conjunction with the increase in 
total sales, a considerable improvement in the “plant factor” 
of the central station machinery. 

Great though the expansion has been, there is still an 
ample field for further development. Thus; to quote only 
a single instance, in the London district of Marylebone, of 
2,000 premises, taken consecutively and not selected in any 
way, less than 40 per cent. were electrical consumers in 
June, 1910. The successful exploitation of so vast a field, 
itself by no means exceptional, is rendered doubly hopeful 
by the recent improvements in electric lamps which have 
rendered competition with the most efficient gas burners 
very favorably to the former. . 

GENERAL BRITISH CONDITIONS. 

In the majority of English towns, gas companies were 
in commercial operation many years before the electrical 
undertakings were inaugurated and to a great extent, there- 
fore, gas supply possesses the advantage of already “hold- 
ing the field.” This, together with the superior business 
and publicity methods of gas companies, for which there 
ean be no excuse but concerning which more is said 
in a later section, has greatly retarded the development of 
electrie supply; whereas gas pipes are installed in new 
houses as a matter of course, wiring for electric supply is 
seldom executed unless by the prospective tenants’ express 
desire. This, of course, does not apply to high class resi- 
dential districts. Moreover, gas companies are continually 
worrying builders to install complete pipe systems whereas 
electrical supply companies have, until recently, been very 
lethargical in this respect. 


TABLE V. OWNERSHIP OF UNDERTAKINGS. 
Electrical Gas ; Areas with both 
Undertakings. Supplies. Electric and 
Gas Supplies. 
P Year | { 
| Local Local | Local 
1904 Com- |Author- | Com- |Author- | Com- |Author- 
panies. ities. panies. ities. pany. ity. 
7 2 | 
Nig@m ber. os o2- = = 122 142 206 54 109 ) > 49 
Percents 2222122 46.2 53.8 79.2 20.8 20.8 9.4 
Number-_------- 131 136 213 51 118 40 _ 
emerge Sao co & 49.0 51-0) 80.7 19.3 22.2 Fbrst 99 
1 


= 


*The per cents given are for total number of electrical un- 
dertakings considered, total number of gas undertakings con- 
sidered, and’ total number of electrical and gas undertakings 
considered, respectively. 


Company managed enterprises are generally admin- 
istered with more energy and economy than municipal con- 
cerns, and, as shown in Table 5, a larger percentage of 
electrical than gas undertakings are, in the United Kingdom, 
owned by municipalities or local authorities. This has 
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no doubt been a considerable handicap to electrical under- 
takings in the past, both by lack of expert knowledge and 
of enterprise on the part of the public bodies and by the 
formality of procedure which, requiring detailed informa- 
tion concerning developments, improvements and so on to 
be submitted for approval at meetings to which the public 
has entrance, has often enabled competitors to take prompt 
advantage thereof. Both these disabilities are fast disap- 
pearing; municipal showrooms and information bureaus 
being established with satisfactory results and written state- 
ments of current or future proposals being laid on council 
tables and submitted to a minimum oral discussion. 

When both gas and electricity supplies are munici- 
pally owned, as was the case in 181% per cent. in 1904 and 
15 per cent. in 1910, of “purely lighting” British supply 
areas, conditions are clearly very unfavorable. The normal 
conservatism, cautiousness, inertia or lethargy of the 
municipality is unstimulated by any competition. The best 
that can be hoped for in such eases is that improved gas 
burners be employed in those streets already lighted by 
gas and improved electric lamps in those electrically lighted. 
The English daily press and many town councils, the latter 
not always disinterestedly, are prejudiced to gas and often 
favor it in spite of the undoubted overall economic and 
illuminating superiority of modern electrical ¢quipment as 
practically demonstrated in similar towns and even in some 
of the towns themselves. These conditions, influencing in 
no small measure the development of domestic and general 
private electricity consumption, naturally affect still more 
potently the street lighting. practice followed. 

CENTRAL STATION ECONOMIES. 

The inereazsed keenness of competition and, perhaps more 
than all, the advent of high efficiency electric lamps with 
their involved decrease in consumption per 1000 candle 
power hours, have greatly stimulated the organization and 
economical operation of British central stations during the 
past five years. Vigorous and systematic canvassing has 
been carried out on an inereasing scale and appreciable 
co-operation has been arranged between stations and con- 
tractors and particularly in large towns where several elec- 
trical undertakings compete with a single gas company, 
stations themselves. In the generating works 
every nerve has been strained to reduce costs to a minimum. 

The cost of coal and stores of given quality cannot be 
further reduced and frequently shows a tendency to rise. 
The efficiency of boilers, engines and generators has for 
long approached finality, but in boiler furnaces and the 
operation thereof great improvements have recently been 
effected and further advance may yet be looked for. Any 
saving secured in the furnace plant is clearly of great value 
since the boiler fires are, day and night, in more or less 
The use of cheaper grade fuels, such as 


between 


active operation. 
refuse, breeze and shale, has been accomplished by an in- 
crease in grate area per horse power, scientific mechanical 
stoking and the use of foreed draught. Refuse destructors 
have been considerably adopted in connection with elec- 
tricity works and, in many eases, with gratifying financial 
results, thus some 10 to 12 municipally controlled destructor 
plants are able to show a surplus of annual returns over 
total annual costs. In other instances, the economic aspect 
has not been so favorable but the destructors have been 
considered justifiable from the sanitary standpoint. In at 
least one instance, combined destructor working and elec- 


58 


SOUTHERN ELECTRICIAN. 


tricity generation has been abandoned in favor of separate 
operation. Refuse destructors, to act as satisfactory steam 
raisers, require very careful firing and in several instances 


well-paid hand stoking has proved more economical than: 


mechanical or “tub” firing. 

The use of low grade fuels frequently results in a net 
increase in the cost of handling and firing in spite of full 
application of mechanical conveyors and stokers and this, 
together with increased carriage on the greater bulk of fuel 
required and the increased capital cost of the furnace 
equipment or the cost of its conversion, may quite well 
determine the advisability of adhering to a better though 
more expensive steam coal. It is found, however, that the 
majority of stations near pit-heads, with their breeze and 
shale “tips” and coal washeries, can economically employ 
very low grade fuels. 
economies the reader should refer to an article on this 
subject in the SoutHERN ELECTRICIAN, October, 1910, pages 
132 to 137. By the use of up-to-date mechanical stokers at 
Shrewsbury an annual saving of some $1,500 is obtained 
on a capital outlay of about $15,000, clearly an excellent 
investment. 

Sinking of artesian wells is an increasingly common 
means of lowering the heavy annual cost of water supply, 
especially near large towns. At Croydon, London, for in- 
stance, a 300 foot well is to be sunk at a cost of $5,750, the 
present water bill being thus reduced $1,625 per annum. 
Apart from the increased efficiency of condensing engines, 
the reduced water consumption is alone sufficient, in most 
large towns, to determine the substitution of condensing 
for non-condensing plant at the earliest opportunity. South- 
wark, London, is a particularly striking example of the 
economy thus effected. The replacement of non-condensing 
engines by modern condensing plant has enabled a reduction 
of 30 to 40 per cent. in the yearly coal bill and some 
40 to 50 per cent. increase in station output has been 
attained without any addition to the works costs. It is 
hardly necessary to add that the majority of new stations, 
especially when over 1,000 kw. capacity, adopt turbo- 
machinery and the necessary elaborate condensing appa- 
ratus. This would doubtless have been still more the case 
but for the fact that direct current supply is generally pre- 
ferred, see Table VI, and direct current turbo-generators 
have not proved very satisfactory, mainly owing to com- 
mutation difficulties. 

Every endeavor has been made of late, by energetic can- 


vassing and by offering tariffs, to even up the daily load ~ 


eurve of purely lighting stations. The electrolytic and 
chemical works, which prove so beneficial to many Amer- 
ican stations, exist to a very limited, even negligible, exe 
tent in England; while, of the ice machines so universally 
employed in the States, probably not a score exist in this 
country, apart from the ice companies supplying fish- 
mongers, butchers, restaurants, ete., in towns. The Eng- 
lish climate is so different from that of America that the 
ice machine in summer and the thawing transformer in 
winter are here, perfectly negligible so far as concerns 
their influence on electricity supply. The English central 
station has to rely upon the miscellaneous power user and 
the domestic utilization of electricity for heating and cook- 
ing to level up its load curve and though considerable ex- 
tensions have been made in the utilization of electric motors, 
Table III, domestie heating and cooking develops very 


For more detailed notes on furnace - 


slowly, chiefly owing to the high cost of reliable apparatus. 
The extension of the double rate tariff to enable the cheap 
utilization of energy for heating and cooking during light- 
load hours, without the expense of duplicate wiring, has 
led to considerable increase in this class of business in 
many districts. 

Few stations have been foolish enough to inerease the 
selling price per unit, consequent upon the reduced demand 
of consumers adopting metallic flament lamps. Rather have 
they endeavoured, by central station economies, to increase 
the profit per kw. hour sold at the old rate per unit, to com- 
pensate for the reduced or retarded, total sale. One Board 
of Trade “Unit” (= 1B. T. U.) —1 kw. hour. 
DIRECT AND ALTERNATING CURRENT, VOLTAGE DEVELOPMENT 

AND DISTRIBUTING SYSTEMS. 

As shown by Table VI, by far the greater number of En- 
glish central stations have direct current generators and the 
percentage of these undertakings is slowly but decidedly in- 
creasing. Alternating current supply is not convenient for 
short distance traction purposes, is inferior to direct current 
in most small power applications and is less satisfactory 
for lighting purposes than continuous current. For sub- 
urban electric railways and in large supply areas of all 
natures, high tension A. C. transmission, usually by insu- 
lated cable, is considerably adopted but in most eases is con- 
verted to direct current before utilization at low pressure. 

There are in England no long distance power transmis- 
sions comparable with those of America, even the longest 
of our colliery power transmission routes would be consid- 
ered very ordinary in the States hence, and for the above 
general reasons, the much smaller percentage of alternat- 
ing current stations in this country. 


TABLE VI. DIRECT CURRENT AND ALTERNATING CURRENT 
STATIONS. 


D.C. A.C. {Both D.C. : 


Year. | Supply Supply.| and A. C. | Total. 
| Supply. 
EOsaiG Number ese boas 6h | | 182 64 19 265 
POTCeN tee htop Ae ad 68.6 24.9 "ne 100.0 
1909 Numbers tos. oe | 202 50 21 273 
Rercen fein cies ote a | 74.0 18.3 aay 100.0 


The early English central stations supplied their eonsu- 
mers mainly at 100 to 150 volts but, as the result of an in- 


creasing total demand and the ease with which satisfac-. 


tory high voltage carbon filament lamps could be made, a 
wholesale raising of supply pressures occurred some ten 
years ago and practically all stations laid down since that 
time have been arranged to supply consumers at a minimum 
pressure of 200 to 250 volts. Double the lighting 
pressure is usually supplied, by the 3 wire system of distri- 


bution, for motor cireuits and it is probable that, had it 


been considered safe, still higher lighting voltages would 
have been adopted. ‘This increase in supply pressures is 
clearly shown by Table VII from which it follows that, as 
the average of all voltages available to consumers on non- 
traction systems, those pressures above 250 volts being 
mainly confined to motor circuits. In 1900, of 247 voltages 
available in 194 supply areas, the mean was 174 volts, and 
in 1910, of 412 voltages available in 272 supply areas, the 
mean was 270 volts. 

With the advent of metallic filament lamps which ean 
with difficulty be made in small eandle power units for 
pressures exceeding 100 to 150 volts and which are cer- 
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tainly most satisfactory on 50 to 100 volt circuits, then 


equalling or exceeding the carbon filament lamp in robust- 
ness and longevity, regret is widely expressed at the 
change to a higher standard voltage. Central station engi- 
neers are generally satisfied with the change since the cost 
of cables per kilowatt transmitted is much lower than 
would otherwise be the case. The inconvenience is mainly 
confined to the consumer who finds himself compelled to 
employ lamps of higher candle power than hitherto, or to 
adopt series winding. Undoubtedly this fact, which is 
naturally much less applicable to A. C., supply systems, has 


‘appreciably retarded the utilization of metallic filament 
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Board of Trade regulations. Though doubtless wise on 
the whole, these restrictions have appreciably impeded the 
utilization of electrical energy in small villages and similar 
places where the eapital cost of underground or elaborate 
overhead mains would not be justified by the business re- 
sulting. There are now numerous overhead high tension 
transmissions in England, chiefly in the coal and iron dis- 
triets of South Wales, Yorkshire, Durham and Northumber- 
land, but few low tension supplies are by overhead mains. 
Among the most interesting of the latter is the recent in- 
stallation in Dowlais, a S. Wales colliery and iron work- 
ing town. An overhead 3 wire D. C. supply, 460 and 230 
volts, serves private consumers and public lighting alike. 


SHOWING INCREASE IN SUPPLY VOLTAGES. 


Available Pressures at Consumer’s Terminals—Volts. 


lamps. 
TABLE VIII. 
50 100 105 110 120 150 200 210 
Year } Number_ il 75 10 ey eee 3 53 17 
1900 { Per cent 0.4 30.4 4.0 vo te 2 21.4 Pat 
1910 } Number. 62-2. 34 8 ‘ 1 2 49 25 
‘ Percent —-. _- 8.3 1.9 5 a 0.2 02.5 11.9 6.1 


Were any reversion made to a low voltage supply, say 


100 volts, which is unthinkable in most cases, a considerable. 


increase in cable sections would be necessary, the increased 
number of consumers rapidly making up for the lower de- 
mand of each candle power of metallic filament lamps in- 
stalled. Though supply companies may, by a fixed selling 


‘price per kilowatt hour, have handed all benefit from high 


efficiency lamps to their consumers, they have certainly, by 
the increased supply voltage, made consumers indirectly 
bear a large part of the cost and inconvenience of the dis- 
tributing problem. Of course, were low voltage mains of 
large section installed, the consumer would suffer directly 
by an increase in the cost per kilowatt hour to cover the 
interest on the capital thus sunk. 

Where alternating current supply is adopted, single 
phase generation is usually preferred in England, see Table 
VIII, but three phase is becoming more common. As it is 
to single phase motors that we must look for machines 
which shall approach direct current motors in general 
applicability to various power services and suitability for 
traction work, it appears probable that single phase will in 
future increase rather than decrease in comparison with 
three phase supply. 


TABLE VIII. SUPPLY AND DISTRIBUTING SYSTEMS EMPLOYED 
BY VARIOUS STATIONS. 
Supply and Distributing Systems Employed by Various 
Stations. 
ee f 
Phase Wire Total | Total 
Year — —— Over-| Distribu-| Und rtak- 
1 zie Crs 2 3 thead tion ings. 
1904 Systems. | 
Number______ 163. | 41 |13 | 76 190 3 356 | 268 
ets Le tiem tiwes oO} 21.3) bo54 09 100 ake 
| 
Number-__--___ | 52 | 22 65 |204 | 4 357 272 
Percent --_-____ | 14.6) 2.8] 6.2] 18.2 57.1) ulema 100 | 35 


Of the two wire distributions shown in Table VIII, the 
majority belong to the single phase supplies. Two phase 
supply is about as frequently used by two as by four wires. 
Three phase supply is very commonly by four wires. Few 
direct current networks employ merely two conductors, 
the well known 3 wire system, enabling supply at double the 
lighting voltage for motors, ete., being preferred in the 
majority of English districts, see Table VI. 

Overhead distribution is greatly restricted in England by 


220 230 240 250 300 400 420 440 450 500 550 


38 16 1 4 1 > eee 3 2 2. eee 
15.5 Gham Ute OOO 40 0. Rene TD 0,8. 0.8 ee 
64 66 37 Sipeseene 18 6 19 28 36 4 
15.5 IGOR Ome Ogeccccre 414 yobs 4.6 -G28 8.7 MeO 


The conductors are fitted with fuses and lightning arrestors 
on certain of the poles and the whole scheme is neat, cheap, 
safe and reliable. The street lamps in certain districts are 
controlled by Venner time switches while in other districts 
the lamps are switched on en bloe at the supply station. 
Unrestricted control of private supply is allowed at all 
times. The atmosphere in this particular town is excep- 
tionally bad even for a mining area and the great number 
of cross streets and narrow alleys greatly complicates the 
system; an official stipulation that the overhead wires should 
not be installed in streets of less than 22 feet width euts out 
many of-the smaller by-roads from overhead service. 

Where underground cables are employed, 3-core paper- 
insulated mains are largely favoured in new installations. 
Concentrie cores, largely adopted in the past, are less gen- 
erally employed to-day, the difficulty of making fresh con- 
nections being a considerable disadvantage of this type. 
A very common method of laying is to support the eables 
on wooden bridges in concrete, earthenware or wooden 
troughs, then running the duct full of molten bitumen; a 
preferable, though more expensive method for large towns 
is the drawn-in system of laying, spare conduits being 
allowed for extensions. 

The next article in this series will take up rate problems 
and a comparison of the electric and gas lighting fields. 


Electrical Signs in England. 

The city of Leeds is lacking in, modern electric display 
signs. There is only one sign of that order. There are 
many of the stationary-light style, inclosed or open, but 
the attractive display signs of most progressive cities are 
not seen. Some American concern might find it profitable 
to develop this field. 

The streets of the business section are somewhat nar- 
row and congested, and when stores are closed are dark 
and dismal in appearance. The electric-lighting system is 
owned by the corporation, but it does not seem to have 
sought increased business. The corporation also owns the 
gas plant, which may explain a continued use of gas where 
electricity would be more beneficial. The charge for elec- 
tricity for lighting purposes is 8 cents per unit with a con- 
tinuous current. 
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Principles of Illuminating Engineering. 


(Continued from January.) 
(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY A. G. RAKESTRAW. 


ONSIDERING now the different factors affecting dis- 
tribution, it is found first, that the size and number 
of the units is important.. The smaller and more numerous 
the light sources, the more uniform will be: the intensity. 
In general, however, it is better to use as large a unit as 
possible without causing too much variation. The cost of 
installation will be less and the efficiency of the larger 
units is better. One reason why the largest units are not 
always used is that in case of a burn out, there will not be 
such a large dark spot produced. 

Next the spacing of the units and the height at which 
they shall be hung must be determined. This latter dimen- 
sion is usually not subject to a great deal of variation, 
being limited by the height of the ceiling and the general 
appearance of the lamps when installed. If other con- 
siderations do not prevent, the higher the lamps can be 
hung the better, as they will be further out of the range of 
vision. With the newer types of incandescent lamps, the 
relation of height to horizontal spacing to give the most 
nearly uniform illumination has been very carefully worked 
out and is available to anyone interested. or instance, 
with tungsten lamps and Holophane reflectors, the horizon- 
tal spacing should be twice the height of the lamps above 
the plane of illumination when reflectors that distribute 
the light widely are used, one and one-fourth times when 
concentrating reflectors are used, and three-quarter times 
when reflectors giving a strong concentration of lhght are 
used. 

One thing in this conneetion which is worth noting is 
the fact that if a certain height is assumed and the cor- 
responding horizontal spacing determined and the lamps 
lowered, a series of light and dark spots would result, but if 
the level of the lamps is raised, the distributon and the in- 
tensity are practically unchanged, in spite of the fact that 
the intensity decreases with the square of the distance. 
The decrease of light under any lamp is compensated for 
by the increased amount from surrounding lamps. 


Licut DISTRIBUTION OF A Unit WITH AND 
WitHout A REFLECTOR. 
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In considering the distribution curve of individual light 
sources reflectors play an important part. Aside from the 
fact that most of the light sources are too bright to be 
placed so as to be visible to the eye unless shaded in 
some manner; as a rule some reflector is needed for con- 
siderations of efficiency or to prevent waste of light. To 
take up the entire range of light sources, and consider all 
the kinds of reflectors which are applicable to each would 
require a volume in itself. The writer will, therefore, sim- 
ply take up certain general classes in common use. Fig. 
5 shows the difference in distribution of a tungsten merid- 
ian unit, with and without reflector. Curve A represents 
the lamp alone and B when equipped with a prismatic 
Holophane reflector. In this connection, the reader should 
be caritioned against comparing these curves according to 
the area enclosed, which is absolutely valueless as a meas- 
ure of the light flux. A moment’s reflection will show that 
the light values at angles near the horizontal cover large 
zonal areas while values near the vertical uluminate the 
smaller zones with correspondingly less area. For in- 
stance, eurve B in Fig. 5, encloses a greater area than 
curve A, and yet the total hght flux of A is the greater, 
since there is no absorption. 

There is an almost endless variety of reflectors used for 
the various incandescent units. Some merely reflect the 
light, without directing it, while others are purely decora- 
live, without attempt at efficiency. Neglecting these, it is 
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found that the reflectors designed to accomplish certain pur- 
poses fall within three general classes: (1) The distribut- 
ing, which scatters the light over a wide angle; (2) the 
concentrating, which throws the light strongly downward; 
(3) a class intermediate between those two. These types 
have been called by some reflector manufacturers, exten- 
sive, intensive, and foeusing. Fig. 6 shows the distribu- 
tion of a 100-watt tungsten lamp with these three reflec- 
tors, the curves being indicated by the initial letters H, I 
and F. This shows in a striking manner what results can 
be secured by properly designed reflectors. The curve 
shows also very clearly the futility of comparison by area, 
since the total light flux is practically the same for each 
of these reflectors while the areas vary widely. In fitting 
lamps with reflectors it is of great importance that the two 
shall be in a definite relation, otherwise results may be 
secured totally different from those desired. Fig. 7 shows 
the distribution of light using the same 100-watt tungsten 
lamp as in Fig. 6 and reflector, but with different: shade 


holders. The manufacturers data upon these reflectors is 


so complete, and so widely disseminated that it is not nec- 
essary to more than call attention to these different types 
in this article. 


SamE Unit AND ReEFLEcTorS As Fic. 6, Bur 

DIFFERENT SHADE HOLDER. 

Besides securing the desired distribution by reflection, 
it is also possible to utilize refraction. A lamp is placed 
inside of a hollow glass sphere or hemisphere the outer 
surface of which is pressed in the form of carefully de- 
signed prisms which direct the light, and also diffuse it. 
The result is beautiful. The entire surface of the sphere 
seems to glow with a clear and brilliant radiance, yet so 
mild that the eye is not fatigued. For public buildings 
and churches, these large spheres nearly two feet in diam- 
eter are unsurpassed for elegant and efficient illumina- 
tion. 

Besides reflection from designed surfaces, reflection 
from other surfaces should be considered, such as walls 
and ceilings. This is often of great value in inereasing 
the effective illumination. In the ease of outdoor illumi- 
nation this question of course, does not arise. In the case 
of a large shop or factory, the gain from such reflection 
is practically negligible, but in rooms of moderate size it 
becomes an important factor. The co-efficient of reflection 
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from these surfaces may vary from 5 per cent. in the case 
of a room with entirely dark furnishings to as great as 
75 per cent. from a fresh white surface. Further, since 
a bare lamp suspended in the middle of a room may throw 
as much as three-fourths of its total light on the walls and 
ceiling, we see that a change in the furnishings from light 
to dark may increase the illumination 3 to 4 times. How- 
ever, walls and ceilings can not reflect light which is not 
directed to them, and therefore the use of reflectors tends 
to render this of less importance, a change from dark to 
light furnishings inereasing the illumination somewhat less 
than twice the former value. The following table for bare 
lamps, compiled from data furnished by the Engineering 
Department of the National Electric Lamp Association 
may be of interest in this connection: 


Color Co-efficient Effective 
of of Illumination 
Paper. Reflection. Factor. 
WO et hy ns a at ee on rl .70 Sue 
Chrome ¥ ellawa.2:2 525... .62 2.63 
Orange er Peta: a. vee oss 50 2.00 - 
VYellowu ne tidate ss hen te 40 1.67 
Taght@s Pink 3A oS cues es 36 1.56 
Hiierald: Greens Sans aes 18 122, 
Darker rown swe as oe a3 tea 5 
HG et ieee As SLs Pe 12 1.14 
Dawies Bineaec seen. < hee ee pte, 1.14 
Park Ohoeeblateeae se vat 04 1.04 


In the case of lamps with well designed reflectors, it 
may be assumed that in rooms of moderate size, the illumi- 
nation will be increased over the calculated by about 40 
per cent. for a very light wall or ceiling, or by 20 per cent. 
for medium tones. Therefore if both walls and ceiling be 
light the increase would be about 80 per cent. or if’ both 
medium, 40 per cent. or if one light and one medium 60 
per cent. 


The net efficiency of the lighting installation is the re- 
sult produced divided by the energy necessary to produce 
it. The effectiveness of illumination is usually expressed 
in foot candles, and the energy in watts per square foot, 
therefore the mean foot candles divided by the watts per 
square foot is the net efficiency. There is another way of 
expressing this. The lumen is the unit of light flux which 
is required to illuminate one square foot with a brightness 
of one foot candle. The amount of light which actually 
reaches the plane of illumination is termed the effective 
lumens. The effective lumens divided by the total wattage 
of the installation is termed effective lumens per watt, and 
this is the term now generally used in expressing the net 
efficiency of any system of lighting. 

In the next section of this article the writer will take 
up the questions of contrast and color, 


National Telephone Convention. 


The annual meeting of the National Independent Tele- 
phone Association, has been postponed from January 17 
to 18, to February 8 to 10. The meeting will be held at 
the LaSalle Hotel at Chicago. It is expected from the pres- 
ent outlook that a large number of independent companies 
will be in attendance. 
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The Fundamental Principles of D. C. 
and A. C. Machines. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY GEORGE J. KIRCHGASSER. 


A CURRENT of electricity when flowing through a con- 


ductor produces or gives rise to a definite number of 
lines of magnetic flux which become linked with the circuit. 
This flux is made up of concentric lines of magnetie force 
which, as the current starts to flow, upon closing of the 
circuit, form at the center or axis of the conductor and ex- 
pand outward cutting the conductor as long as the current 
increases. This action can be likened to the expanding 
concentric ripples produced by dropping an object into a 
quiet body of water. 


To further illustrate this action the sketch, Fig. I may 
be of assistance. In this diagram let S be a round wire 
represented by the full line cirele, in which a continuous cur- 
rent is flowing in the direction indicated by the arrow. In 
this conductor as current begins to flow, upon closing the 
circuit, lines of magnetic force form at the axis and expand 
outward. If this wire is caused to move across a magnetic 
field in such a way as to cut lines of force, an electromo- 
tive force will be generated in it which will be opposed to 
the electromotive force causing the current to flow. In case 
the cutting conductor moves through the magnetic field as 
indicated with no current flowing in it, the induced voltage 
will cause an alternating current to flow. 


The illustration presented herewith shows the relation 
of these various quantities as regards direction. If the mo- 
tion of the conductor is to the right, which is the same as 
moving the magnetic field lines of force to the left, and the 
flux be directed upwards the induced EMF, will be as in- 
dicated, which is opposite to the direction of the current 
as shown in Fig. I. The flux, or the lines of magnetic force 
existing in a magnetic field, is directed according to the 
location of the magnet poles. In the case of a motor or 
dynamo, if the north pole is below and the south pole 
above a conductor, the flux will be directed upwards through 
the conductor. 


These principles explain the action of the motor and the 
production of current in a dynamo, where the conductors 
are passed through lines of magnetic force, which pass 
from_pole to pele. Faraday in 1831 is said to have discov- 
ered that when a conductor moved through a magnetic field, 
a current was set up in it. As an armature conductor 
loop is turned around its shaft by some mechanical means 
the lines of magnetic force which pass from the north to 
the south pole are cut by the wire and a current of erec- 
tricity generated in it, just as the cutting of the conductor 
by lines of force causes a current to flow in it. Because 
the current is induced in the two flat portions of the ar- 
mature loop which turn between the poles, they are called 
inductors. This example is given to show that the entire 
foundation of electrical engineering is based on Faraday’s 
discovery of the induction of currents. 


When a circuit in which a current is flowing is opened, 
the lines of foree surrounding the conductor decrease con- 


centrically cutting the conductor and disappearing at the 
center. As this is the reverse of what occurs when the cir- 


cuit is closed, the current set up by this cutting will act 


in the opposite direction to that occurring when the lines 
are expanding. Thus it will be seen that this current always 
acts in the opposite direction to that impressed on the 
circuit. 

Since with an alternating current circuit the value in- 
creases and decreases from instant to instant the lines of 
force increase and diminish in the same cycle. This constant 
cutting of the conductor which occurs when alternating 
current is present, sets up currents first in one direction then 
in the opposite and these currents are called EMFs caused 
by self-induction because they always oppose or are 
in the counter direction of the direction of flow of the 
current in the circuit. 
EMF or impressed current are used to distinguish from 
other EMF or currents which usually exist when alternat- 
ing current flows in a circuit.’ 


orion 


Fig. 1. ReEnation or CURRENT, ELECTROMOTIVE Force, 


Fux, anp “Morton. 

In direct current circuits Ohm’s C—E/R determines 
the value of the current but it is. obvious that resistance is 
not the only factor determining current flow in alternating 
current circuits for the ever changing currents eause con- 
tinuous current inducing actions which are constantly op- 


posing the flow of the impressed current. For alternating | 


current circuits therefore having inductance and, resis- 
tance we have the following formula: 
Voltage 
Current — SS eee 
V Resistance” + (2 (3.1416) frequency < henrys)? 
The rate at which the magnetic lines of force cut the 
conduetor as they expand and decrease and the field in 
which the conductor is placed determines the value of the 
induced current which in other words are currents caused 
by self-induction. In the presence or proximity of iron, for 
instance, more lines of force are formed than if the con- 
ductor is suspended in air, because iron has a greater per- 
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meability; that is, it furnishes a better field for conveying 
the magnetic lines of force. 

Inductance represents the value or quantity of self- 
induction in a circuit. Co-efficient of self-induction was at 
one time and is now sometimes used in place of inductance. 
We say the circuit has an inductance of .02 henrys, or 
the value of the self-induction amounts to .02 henrys. 

The henry is the unit of inductance. It represents 
the effect of a certain amount of induced currents, or counter 
eurrents in an alternating current circuit. It is the quan- 
tity, flux or lines of force linked with the circuit when 
conveying a unit current and it is represented by the letter 
L. In a solenoid; that is a cylindrical coil of wire, the 
4 (3.1416) r* N’ 
inductance is found by the formula L — —WH 

ies 10? 
in which r is radius of the cylinder in centimeters; N is 
number of turns of wire in coil; | is length of cylinder in 
centimeters. 
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If the coil of wire is wound around a core of iron the 
value obtained must be multiplied by the permeability factor 
of the iron because the iron will provide a field for more 
lines of force and therefore the effect of self-induction 
will be greater and the value of the inductance in henrys 
larger. 

A non-induetive alternating current cireuit is one in 
which practically no self-induction occurs; one in which 
the inductance is negligibly small, such as an incandescent 
light cireuit. It is desirable to arrange the resistance used 
in resistance boxes and starting and speed regulating rhe- 
ostats for alternating current work so that the amount of 
self-induction is reduced to a minimum so that the in- 
duectance is small. This is necessary to provide as good a 
power factor as possible in running the motor. If the rheo- 
stat had large inductance it would not be desirable for the 
motor or electric system. To make this small the resist- 
ance wire is wound back on itself so that the counter cur- 
rents tend to cancel each other. This could be more fully 
explained but it is a subject in itself. 


The Municipal Plant at Monroe, N. C. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY ERVIN B. STACK. 


N the heart of the Piedmont section of North Carolina, 
which may be called the electrical center of the South, 
there are some electric plants which deserve mention from 
the fact that they are strictly modern in every respect and 
present systematised methods of operation. On the South- 
ern Power Company’s line, about midway between Great 
Falls, S. C., and Albemarle, N. C., is the Monroe substa- 
tion. Power is transmitted from Great Falls to this sub- 
station at 100,000 volts and passed through three 1,000 K. 
VY. A. single phase transformers connected in delta, and 
stepped down to 2,300 volts. At this pressure it is trans- 
mitted to the municipal plant which is located just one mile 
east of the substation in the center of Monroe. 
The substation is shown in Fig. 1. On the left the 100,- 
000 volt line enters the substation and on the right of the 
building the lines which carry the power at 2,300 volts pass 


Fic. 1. SusstatTion oF SOUTHERN POWER COMPANY. 
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to the city plant for local distribution. The energy from 
the high tension power lines entering the substation passes 
through three oil switches and then through the transform- 
ers. After it has been stepped down to 2,300 volts it is 
delivered to a switchboard located in one corner of the 
building. On this switchboard are several oil switches and 
watthour meters, the watthour meters being used to meas- 
ure the power consumed by several nearby cotton mills 
which have special circuits run from this substation. All 
the substations built by the Southern Power Co., are very 
artistically designed and the apparatus conveniently ar- 
ranged. 

The Monroe plant which is located about the center 
of the city is shown in Fig. 2. The 2,300 volt lines coming 
from the substation enter at the right, the power passing 
through a ‘switchboard and then over lines for local dis- 


Fig. 2. Monrore Evec tric PLANT. 
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Fic. 3. Swircupoarp ry Sussration, 2,300 Vours. 


tribution. In this building there are two 50 light Cooper 
Hewitt mercury rectifier sets used for the are hight system. 
These rectifier sets have a primary voltage of 2,300 and 4 
amperes on the secondary. Individual panels are installed 
in front of each rectifier so that the lights on any circuit 
may be thrown on or off as desired. Also, there are two 15 
horse power motor driven centrifugal pumps used to supply 


the city with water and one 100 horse power motor driven 
pump used for fire purposes. A bank of delta connected 
transformers used to supply power for the motor pumps 
at 220 volts, and also to furnish power for two other motor 
hft pumps is located just outside of the building. 

The city runs its own water system in connection with 
this plant and the writer is inclined to think that the water 
supply system is as interesting as the electrical system. 
The water supply system consists of two artesian wells, 
one 700 feet deep and 6 inch bore, and the other 1,000 feet 
deep with 8 inch bore. 

Until very recently the water was pumped from these 
wells by steam lift pumps, but they were abandoned, and 
the electrie drive has been installed. The steam pumps 
were very flexible and gave entire satisfaction, except that 
they were somewhat overloaded, and a high steam pressure 
was always necessary to keep them going. When these 
pumps were operated by steam, they made about sixty 
strokes per minute, since the motor drive has been installed, 
however, they make about eighty strokes per minute. 

The water is lifted from these wells by several long, 
wooden rods, coupled together and extended to the bottom 


of the well, on the extreme lower end of which is fastened 


a series of leather buckets and a ball lift. valve. The 
wells are operated day and night, and the water is pumped 
into an underground reservoir of 300,000 gallons capacity, 
located just back of the power plant. From this reser- 
voir, the water is pumped over the city by two 15 horse 
power motor driven pumps, as mentioned above. 

The municipal plant is located in a low section of the 
city and with these small pumps, it is hard to get a pressure 


_of over 40 or 50 pounds up at the main part of the city. 


To get fire protection, a 100 horse power centrifugal pump, 
motor driven has been installed. With this large pump, 
the pressure up town can be brought up as high as one 
hundred pounds. 


The Traffic Commercial and Mainten- 
ance Sides of the Telephone Business. 


(Continued from December.) 


(Contributed Exclusively 


SOUTHERN ELECTRICIAN.) 


BY L. O. SURLES. 


HE following information is a continuation of the sub- 

ject of Peg Counts from the December issue, arranged 
in the form of notes covering minor details: There are usu- 
ally more operators than positions, this is on account of 
holidays, sickness, ete. Operators are not taken off as soon 
as the load begins to diminish, for they are beginning to 
tire and team work will be interfered with if this be done. 
Trunk, Party Line, Message rate and Pay Station positions 
are worked by the Senior operators and one out of three 
consecutive other positions should be assigned to a Se- 
nior. Excess operators provide for holidays, absences on 
Eight hours per 
day in as nearly two equal tricks of four hours each with 
15 minutes relief~each trick, is considered an operator’s 


day. Each one must work the same number of hours, and 


must be proportioned, Seniors and Juniors on duty to- 


gether. The afternoon is not as busy as the forenoon, so 
certain Junior positions equal in number to the difference 
between the morning and afternoon staff may be selected 
and loaded half load, thereby making up for the deficiency 
in speed. Counts are not taken on Sundays or Holidays, 
but are taken on the next business day following that upon 
which the count date falls. This date is usually a normal 
day of the month. 

Considerable ingenuity is required to arrange a schedule 
to conform to the requirements demanded by the traffic; 
this however, forms subject matter for a separate paper 
and will not be covered here. A peg count taken in a cer- 
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tain Pacific coast city on a very hot day was 10 per cent. in 
excess of normal, on account of people staying indoors as 
much as possible. Not only were the calls throughout the 
day much higher than usual, but the peak of the load ran 
much higher, as during the middle of the day practically the 
only method of communication employed in the entire city 
was the telephone. Further and more elaborate statis- 
tics could be gathered on the Peg Count, but the details al- 


ready covered will give the average telephonist methods 


which will enable him to determine for himself any fea- 
ture he may desire to have brought out at length. 
A DISCUSSION OF MBASURED SERVICE. 

Under the above heading the writer will endeavor to 
take up another telephone problem of interest from the 
commercial side of the telephone business. It is on ac- 
count of the rapid development of the telephone business 
and the prospects of even greater development that the 
adoption of an ideal method of rendering service is essen- 
tial in order that safe return on investment may be prop- 
erly secured. By the ideal method of rendering service is 
meant the “measured,” by which each person using the ser- 
vice is required to pay in proportion to the extent to which 
same is rendered, whether he uses his own telephone or 
that of someone else. 

It is a singular and remarkable fact that in the midst 
of the present day “pay as you go” spirit, that the tele- 
phone is singled out from the other public services, and 
sold upon a flat rate basis, while the gas, water and electric 
companies have their meters, the railroads their mileage, 
the express companies their weight and distance charge, and 
the telegraph companies their rate per word. Having no 
means of knowing whether the telephone is being used by 
the subseriber who pays for the service, or by outsiders who 
do not, the company has to furnish service to all who 
come, with no power to control the amount used by the one 
who seems to be using the line unnecessarily. It costs a def- 
inite amount to handle each eall, and those that do not 
produce any revenue cause a loss. 

Those who use the telephone of a friend or neighbor do 
not stop to consider that the mere use of same by them is 
not the extent of the borrowed courtesy, for not only are 
they confiscating the visible property of other people for 
their own use temporarily, but are closing one of the en- 
tranees of the establishment, if a business telephone, to all 
who wish to call on matters of more importance than their 
conversation. Usually the borrower has a longer conversa- 
tion than the subscriber would have, which of course, further 
extends the evil, and decreases the efficieney of the service 
for the subscriber who pays the bill. One of the largest 
items of cost which makes it possible for people to tele- 
phone, is the handling of the traffic, and it is readily seen 
that when the “deadheads” are permitted to obtain tele- 
phone service through the subscribers, that the traffic is 


_ correspondingly increased. 


The main question involved in measuring telephone ser- 
vice is the item to be measured. It is altogether a different 
proposition from that of the measurement of gas, water and 
electricity, from the fact that calls are coming in and go- 
ing out, both of which are expense items. The plan usually 
adopted and probably the most equitable for all concerned 
is that of charging only for the calls originating from each 
telephone. It would not be just to charge a subseriber for 
those calls that are incoming, for he has no eontrol over 
them. The result obtained is the extent of the average sub- 


half the time to handle the business of each line. 
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seribers view of the telephone business and he has no con- 
cern as to how much it costs the company to which he 
looks to render him service. If the burden fell on the 
subseribers as it does when measured, the “deadhead” 
would soon find how unwelcome his too frequent visits to his 
neighbor’s telephone would be. 


A measured method will correct most of the abuses to 
which the telephone is now subjected by even the subserib- 
ers themselves. The calls will be limited to the necessary 
business and social calls, and the frivolous conversations 
will be eliminated to a great extent. A large percentage 
of subscribers do not exercise judgment in the use of the 
telephone, but call at very -unreasonable times and on 
every trivial pretext. A strong argument in favor of meas- 
ured service for business places was made by an investi- 
gation made in one certain city and the ealls classified. The 
result was that of the originating calls observed, 23 per cent. 
were made about affairs pertaining to the subscribers 
business, and 77 per cent. were personal. A sub-division of 
the personal calls showed that a large per cent of them 
were about trivial matters, 28 per cent. were theater calls, 
bucket shops 8 per cent., loans 4 per cent., poker engage- 
ments 7 per cent. 

Thus it is that the company which operates under a 
flat rate is burdened with a large number of calls over each 
line which could be avoided; the result of this is, an ad- 
ditional load on the operating force, a large number of 
busy reports, and greater length of each conversation. 

Measured service stands out as a factor which will not 
only decrease many of the objectionable factors of a flat rate 
system but will act at the same time as one which will in- 
crease the service efficiency to a very appreciable extent. 
How this is done is easily explained, for when it is consid- 
ered that with flat rate service there are 12 calls per day 
per line or about 10 per telephone, and that each conver- 
sation lasts on an average of two minutes, it will require 20 
minutes to handle the business of each line. Further con- 
sider that the average number of calls that may be ex- 
pected from a telephone, for which there is a fixed charge 
for each eall, is five, then it is clear that it will require but 
The only 
additional work required of the operator in handling meas- 
ured ealls is the pressing of a button associated with the 
answering cord, to return the coin or token deposited when 
the desired connection is not completed, this on the pre-pay- 
ment plan, or to register, in either system, the call if com- 
pleted. While it does take a fraction longer to handle the 
call than to handle the flat rate call on account of the ope- 
rator having to push the button referred to, it is doubtful 
if in the end any time is lost, for the party making a call 
from a metered telephone is likely to be more brief, and 
thereby facilitate the handling of the work. 

Varieties of apparatus for collecting and registering 
ealls made are in use and it will not be necessary to dis- 
cuss the details further than to outline the different meth- 
ods of collection, of which there are four, viz: (1) Col- 
lection before the call is made. (2) After the call is made, 
but before the connection is completed to the called party 
who has answered. (3) Registering by the operator of the 
call when completed. (4) By some act on the part of 
the subseriber which registers the call on a meter at his tel- 
ephone and sends a signal over the circuit that the opera- 
tor may be assured that the eall is registered properly. 
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In justice to both the telephone company and the sub- 


seriber, the measured plan of rendering service should be 


universally adopted for it is inequitable to charge the small 
user the same rate as that charged the more extensive user 
when he does not derive the proportionate benefit there- 
from. An equitable rate and one which is adopted- by some 
companies, is to install a telephone under a guarantee 
charge of 5 cents per day, which is a minimum to cover the 
actual investment, while any additional calls. are charged 
at a fixed rate, whether it be 5 cents for each call or less 
using a token. Thus, persons making only a few ealls 
each day pay for just what they use, and if their neigh- 
bors wish to eall they pay the same rate and the company 
or the subscribers are not losers. Such a rate is attractive 
to those subscribers who have little outgoing service, from 
the fact that others may reach them. This causes those 
calling to pay the rate at some other telephone, which rev- 
enue is really originated by the subscriber mentioned hav- 
ing a telephone; so two sources of income are created 
whenever a new telephone is installed where this system is 
in vogue. : 

Nickel in the slot, or “token” service is practical and 
will be an important feature of future development in the 
telephone industry, as by its adoption the traffic per line 
ean be reduced by at least fifty per cent., one operator can 
handle twice as many lines with better attention than for- 
merly under the flat rate method. This, of course, will re- 
duce the number of operators required; and likewise the 
equipment and maintenance. Two advantages are evident, 
that on the part of the company of collecting in advance 
for the service, and that on the part of the subscriber of 
being allowed to pay the rental in installments, thereby 
putting the service within reach of some who could not 
otherwise enjoy the conveniences of the telephone. 


The phenomenal growth of the number of telephones in 
New York and Chicago are examples of the direct out- 
come of the adoption of the measured service. Each tele- 
phone added to a system makes the service more valuable 
to those already connected, just the same as the new sub- 
seribers to a newspaper or magazine increase its value to 
advertisers; in other words, the circulation indicates the 
value of the commodity in both advertising and telephony. 
It is possible, where measured service is in use to secure a 
larger number of patrons who will be willing to take the 
party-lne contract on the message basis, than could be se- 
cured in any other way; this makes it possible to get 
any number of incoming calls without extra cost, the calling 
party paying for the calls. As the value of telephone ser- 
vice depends to a large extent upon the number of people 
who may be reached over the lines, it is evident that this 
class of subscriber is not undesirable, if of course, a 
guarantee is embodied in the contract whereby the cost 
of installation and maintenance may be offset sufficiently to 
justify the outlay. These lines, however, should not have 
over four or six parties to each, selective ringing being 
more desirable than code signals on each limb of the line. 
Lockout party line cireuits are not simple enough to be 
recommended for this class of line and will not be discussed 


here. 

Selling measured service in the smaller towns where ev- 
eryone has a neighborly feeling for everyone else, and where 
the flat rate is already in evidence, is the hardest part of 
the proposition with which the Commercial man has to deal. 


There should be no reason, however, why subscribers could 
not be gradually induced to at least give it a trial with an 
offer to go back to the old plan with proper refund, should 
it not be more satisfactory. It is not as intricate a matter 
in the larger towns and cities where the people of moderate 
means practice economy in other lines and are naturally 
easier to approach with the offer of a telephone which only 
costs in proportion to the amount of service used. The 
charge for this service depends upon the local conditions, 
and where five cents is considered too much for each eall, 
a “token” of metal the same size as a five-cent piece is 
sold to the telephone user, each of which represents a fixed 
charge; sometimes, a reduction in quantity is made, which 
is in favor of the largest users and depends upon the extent 
of such increased use. One plan which is what might be 
called a combination of the flat rate and measured service, 
provides for a minimum rate allowing a limited number of 
calls to be made, after which a fixed charge is made for each 
call; this method causes the patron to be as careful about 
allowing the minimum to be exceeded as he would if he had 
to drop in the nickel for the borrower. 


Summarizing the several reasons for making a change 
from the flat rate to measured class of service are: It 
yields a larger income per telephone, increases the list of 
subscribers and last of all, rids the patrons of the intol- 
erable “deadhead” who uses the service in many eases 


more than a regular subseriber without paying for it and — 


ninety-nine cases out of every hundred not only fails to 
show his appreciation for the convenience by thanking the 
subscriber or the company, but is loudest in his complaints 
of service. ‘ 

In flat rate service the percentage of “busy,” “don’t an- 
swer” and “line out of order” calls, will reach between ten 
and fifteen per cent, while if it were all of the measured 
class this percentage could be reduced to less than five per 
cent, having arvery telling effect on the quality and speed of 
the service. A few rules which if placed near the tele- 
phone and followed by all, would aid materially in redue- 
ing the irregularities encountered in the service; the fol- 
lowing are suggested: (1) Don’t call a man to the tele- 
phone for a sociable chat during business hours. (2) 
Don’t waste the time of other people by talking longer 
than is necessary. 
waiting. Give central your number only. Anything more 
is an imposition on the other subscribers. (4) Don’t use the 
office telephone to carry on personal conversations. (5) 
Don’t relate gossip over the wire. If you must tell it, 
write it. (6) Don’t use the telephone at all unless you 
have something to say. — 

It is said that straws show which way the. wind blows, 
it may be seen therefore by the present tendeney toward 
measured service, that ultimately the telephone will come to 


its own and be classed as a valuable necessity, both in the’ 


household and business, instead of a nuisance which only 
attracts the undesirable borrower. 
unusual to see the telephone meter reader making his 
rounds than those of the other public service companies, 
and the bill for service will be rendered in the number of 
calls and not for the month. When this stage of the tel- 
ephone business has been reached, the ideal method of ren- 
dering service will have smoothed the load down to a stand- 
ard that would today be the envy of every ambitious tele- 
phonist. 
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(3) Don’t jolly central and keep others 


It will then be no more ~ 
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_ The Interpretation of Curves Repre- 
senting Engineering Data. 


(Contributed Exclusively to Sournern ELECTRICIAN. ) 
BY F. P. M’DERMOTT, JR. 


S an illustration of the features represented by-a curve, 
the action of a direct current shunt wound machine 
connected to constant voltage mains is considered. The rota- 
tion of the armature induces an electromotive force in its 
windings. Below a certain speed however, this electromo- 
tive force is less than the electromotive force of the sup- 
ply cireuit, and current is forced through the armature 
in the opposite direction to the electromotive force therein 
induced. When this occurs the machine operates as a motor. 
If the machine be driven at an increased speed by sup- 
plying mechanical power to the shaft, the electromotive 
force generated in the armature may be made so great 
that the current in the armature will be reversed, assum- 
ing the same direction as the electromotive force generated 
in the armature. The machine now acts as a generator. 
To construct a curve completely illustrating the rela- 
tion between the armature current and the speed, some 
means should be provided to indicate not only the num- 
ber of amperes, but also the direction of the current. As 
a hint at the method for obtaining this result, attention is 
called to those direct current ammeters which have the 
point of zero current in the middle of their scale, and 
graduations extending both ways from this zero point. If 
such an ammeter were connected in the armature cireuit of 
the machine, the needle would be deflected to one side, the 
right for example, when current flowed contrary to the 
electromotive foree generated in the armature, and to the 
other side, the left, when the current had the same direc- 
tion as the armature electromotive force. In figure 4 
the horizontal axis is selected for the seale of current, and 
is graduated with the zero point in the middle, as was the 
ease with the scale of the ammeter. The vertical axis is 
graduated to represent the speed of the machine, each divi- 
sion corresponding to 100 revolutions per minute. The 
dots through which the eurve is drawn are here omitted: 
This is usually done when curves are published, since the 
reader is generally interested in the curve itself and not 
with the details of its construction. 
Curves may be constructed in which either one or both 
of the axes is extended in both directions, according to re- 
quirements. This-construction is useful whenever it is de- 
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Fig. 4. Curve WitH’ Positive AND NEGATIVE VALUES. 


sired to indicate in which one of two opposite directions 
something acts. A downward force ean thus be contrasted 
with an upward force. Power supplied to the shaft of a 
machine ean be distinguished from power supplied by the 
shaft, thereby distinguishing between the . 
chine as a generator and as a motor. 


action of a ma- 
The relation be- 
tween the power. and the speed of the machine just dis- 
cussed might thus have been shown. As a further use 
of this type of construction may be mentioned the curve 
showing the error of a measuring instrument, at various 
points of the seale. The horizontal axis denotes the read- 
ings of the instrument, and the vertical axis the error for 
each reading. One portion of the vertical axis denotes that 
the reading of the instrument is too high, and the other 
that it is too low. 

It is eustomary to eall quantities represented by the 
horizontal axis to the left of the origin and the vertical 
axis below the origin, negative, and the quantities repre- 
sented by the other portions of the axis, positive. 

It is frequently desirable to draw several curves to one 
set of axes, one of the axes representing several things, so as 
to apply to each of the curves. 
Higa) 


This is illustrated in 
by the performance curve of a 220 volt shunt 
wound motor, wherein are shown ike relations between 
the current supplied to the motor and each of the fol- 
lowing: Horse power input, horse power output, speed, 
and efficiency. For each curve the horizontal axis repre- 
sents amperes, and the vertical axis denotes the quantity 
with which each curve is labeled. The scale to be used 
with each eurve is appropriately marked. In graduating 
the vertical axis as a scale, we simply label each horizontal 
line at the point where it intersects the vertical axis. But 
the horizontal lines might have their values marked at 
some distance from the vertical axis just as well, and this is 
done in the ease of the efficiency scale, in order to avoid 
crowding near the vertical axis. For the same reason only 
such portions of the R. P. M. scale as are necessary in 
interpreting the curve are marked. It will be seen that 
there are no figures for 100, 200 or 300 R. P. M. 

In describing the construction of eurves, it was assumed 
that enough points of the curve had been indicated by dots 
to show the course of the curve. When there are but few 
dots, it may be possible:to draw several regular curves 
which pass through all of them, but which differ widely 
from one another in the spaces between the dots. What- 
ever curve be then drawn, it cannot be relied on to aceu- 
rately represent the facts, but judgment, based on experi- 
ence with other curves for similar cases, may be brought 
into play to draw the curve most likely to represent the 
true conditions. If, for example, previous experience has 
shown that the performance of some apparatus is repre- 
sented by a straight line, which, as we have said above, is 
classed as a curve, then two dots are sufficient to locate the 


curve. A person unacquainted with the form of the curve, 
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however, could not locate it without further information. 

Another source of inaccuracy 
which the curve is to be constructed may be in error. In 
locating a point on the cross-section-paper, or in estimating 
the position of one already marked, the error in either the 
horizontal or the vertical direction need not exceed one- 
tenth of the distance between adjacent lines. If it is 
known that the accuracy of the data is greater than the ac- 
curacy with which the points of the curve can be located, 
the curve should be drawn so as to pass through all of 
the dots, as was done in figures 2 and 3. Where the data 
is the result of caleulations, such accuracy is obtainable by 
carrying out the ealeulations to a sufficient number of 
places. When, however, the data represents the results 
of experiment or measurement, the accuracy is limited by 
the instruments and the method of using them. Such errors 
as are irregular in their nature are made apparent when 
the points are located for drawing the curve. 

As an illustration, 
formed for determining the current flowing in an inductive 
cireuit for various fractions of a second after the cireuit 
is closed, and that the results are shown by the dots in 
figure 6, where the horizontal axis denotes the time since 
the cireuit was closed, and the vertical axis, amperes. A 
eurve through all of the dots would be kinky, and would 
differ so much from what might reasonably be expected 
that we are foreed to conelude that there are inaccuracies in 
the results, and a compromise between the various readings 
of the instruments is effected by drawing the curve as 
shown. This shows how a number of observations possessing 
irregular errors may be utilized in obtaining a fairly accu- 
rate result. Certain large errors, of a regular character, 


suppose that experiments are per- 
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might be present without being betrayed by any irregu- 
larity of the dots. These can be eliminated only by a 
knowledge of the errors of the measuring instruments and 
an investigation of the conditions under which they are 
used. Such an investigation would include the effect of 
the room temperature on the instruments, the effect of the 
earth’s magnetic field, the existence of a constant error, 
and many other things depending on the peculiarity of the 
instruments used. 


Electric Lighting and Supplies in India. 


In a recent Consular report it is stated that the city of 
Bombay, with nearly 1,000,000 inhabitants, has less than 


-2,000 telephone subseribers and no long-distanee lines. It 


must be remembered that time is not of such importance 
here as in the United States. The lack of a common lan- 
guage is also a great drawback to telephone development. 

In regard to electric-light supplies the prospects are 
much brighter. The Bombay Electrie Supply and Tram- 


ways Company was formed in 1905 to combine with electric’ 


traction the business of electric supplies. The work of 
electrifying the tramways and supplying energy for in- 
dustrial and domestie purposes began in 1906, and the de- 
mand for electrical energy promises to assume large pro- 
portions in the near future. On January 1, 1909, the city 
had 18 miles of streets served by electrical mains, with 
lamps equivalent to 123,430 lamps of 8 candlepower, and 
5,400 electric fans. Since then installations have contin- 
ued at a rapid rate. 


The rates charged by the local company are calculated — 


on the maximum demand system, at 16 cents per unit for 
the equivalent of the first hour’s use per day of the maximum 
demand and 4 cents per unit for all further consumption. 
This rate gives an average of rather under 8 cents per unit, 
and is a good deal lower than the rates obtaining in Cal- 
eutta and other Eastern cities. ‘These low rates have made 
the electric light most popular, especially among the na- 
tive middle and ypper classes, whose houses are ablaze with 
electric lights when their circumstances permit it. 

In the beginning of this year the government of India 
increased the import duty on foreign kerosene oil by 50 per 
cent, and has under consideration the question of placing 
an export duty on Burma oil. This has caused a corre- 
sponding increase in the price of oil locally consumed, 
and will, no doubt, have its effect in increasing the demand 
for the electric light. 
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Some Important Features of Patents. 


(Continued from December.) 


(Contributed Exclusively 


to 


SourHERN ELEcrricran.) 


BY MAX W. ZABEL. 


ELATIVE to the subject of patent claims, the impor- 

tance of properly drawn claims and the necessity of 
having as few elements as possible in a given claim were fea- 
tures discussed in a previous article. Continuing the subject, 
the claim must set forth sufficient elements to provide an op- 
erative structure. The patent laws do not contemplate 
claims which cover a function, pure and simple, but a 
claim is proper if it covers means, generally speaking, to 
perform a given result. The result alone of course, cannot 
be patented. It is likewise true that it is impossible to pat- 
ent a natural law. This may be illustrated by the telegraph 
invention. In 1729 Stephen Gray discovered the electric 
eurrent. In 1820 Oersted discovered that a magnetic needle 
could be deflected by an electric current. Arago discovered 
subsequently that an electric current will magnetize a piece 


- of soft iron and when the eurrent is broken the magnetism 


subsides. These three discoveries made possible the tele- 
graph. Neither one of the above three discoverers could 
have patented the natural law that he discovered, but the 
application of this law, or either one of these laws is of 
course patentable. Prof. Morse who was not a scientist 
did not discover either of these laws, yet he realized that 
the use of these natural laws in a certain way would pro- 
duce the telegraph and this he conceived in 1832 and com- 
pleted in 1837, patented in 1840 and embodied in 1844 in a 
working telegraph from Washington to Baltimore. 

The Morse patent was sustained with the exception of 
claim 8, which merely aimed to cover the use of electric cur- 
rent for making intelligent signals at a distance, and this 
of course, the Supreme Court held to be void because it 
practically attempted to cover a natural law. The claims 
however, covering the telegraph feature were held to be 
entirely novel. 

Neither do the patent laws contemplate or allow a 
discoverers to claim a law of nature, or what might be called 
a scientific principle. Means which use this principle to ob- 
tain a given specific result, however, are patentable. For 
instance, in one of the earlier eases, the Bell telephone 
ease, the Court broadly upheld a claim which covered the 
art of transmitting speech by causing electrical undulations 
similar in form to sound waves. The Supreme Court held 
this to be for a process and not for a natural law and con- 
sequently sustained it. 

The situation leading to this decision was approxi- 
mately as follows: Sounds had been reproduced by using 
two diaphragms which were attached together by a tightly 
drawn cord so that a person speaking against one dia- 
phragm could be heard at the other. This of course was 
without using the electrical undulations. 

In 1831 it was discovered by Faraday that moving an 
armature in proximity to an electro-magnet changes the 
magnetism in said electro-magnet and that this motion 
has a corresponding influence on the current flowing 


through the coil of the electro-magnet. It had also been 
known that a fluctuating current in an electro-magnet 
will cause the armature to operate in accordance with the 
fluctuations. 

These were all laws of nature which were well under- 
stood by scientists at the time when Prof. Bell entered the 
field. He placed one diaphragm in proximity to an elee- 
tro-magnet and then connected the coil of said electro-mag- 
net to a second electro-magnet. This second electro-magnet 
also had an armature and when he talked against the first 
armature, the second armature reproduced the sound and 
speech was thereby electrically transmitted. 

Prior to this time the German inventor Reis had used a 
diaphragm in close proximity to a contact point and asso- 
ciated a battery with this arrangement and ineluded in his 
circuit an electro-magnet having an armature. When a mu- 
sical note was sounded close to the first diaphragm, the first 
diaphragm vibrated with the proper number of vibrations 
of that musical note, and made the same number of con- 
tacts with the contact element, thereby causing a like 
number of impulses to be transmitted to the distant electro- 
magnet with its armature. The armature of this distant 
electro-magnet was thereby agitated by impulses equal in 
number to the rate of vibration of a given note and conse- 
quently emitted that same note. 

This latter arrangement according to the decision of 
the Supreme Court was not available to produce speech 
transmission because the human voice emits a sound very 
complex. and not as simple as an ordinary musical note 
which can be transmitted by a make and break device. 

All of these devices having been known, none of them 
however, according to the testimony such as we find in the 
records, were able to transmit speech, and Prof. Bell -was 
the first one to give to the public, according to these records, 
an instrument which could transmit speech. He having ob- 
tained a new result was entitled to a patent, no matter how 
similar the old devices were so long as these old devices 
failed to produce that same result. It.is therefore the new 
result which counts and means which produce a new result 
are patentable even though they may be identical with 
means hitherto known, although not used to produce that 
result. Even if old and well known means by a slight mod- 
ification might have produced that same result, yet unless 
that modifieation has been made prior to the alleged inven- 
tion, such old means are not anticipations of the latter 
invention. This may be illustrated in so far as the Reis 
structure is concerned, in that if Reis had moved his con- 
tact point, possibly a hundredth or a thousandth part of 
an inch toward the diaphragm so that it touched the dia- 
phragm he would have had a contact transmitter and might 
have transmitted speech, but as he failed to get the result 
of transmitting speech, his structure could not interfere with 
the broad interpretation of the Bell claims. 

(To be Continued.) 
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Economy in Telephone Construction. 


(Contributed Exclusively to SourHern ELECTRICIAN. ) 
BY ROY C. FRYER. 


N discussing the question of economics relative to tele- 
| phony, it must not be supposed that the purchase of the 
cheapest equipment, installing it in the cheapest manner 
possible, and operating it with the lowest priced labor 
will be economy. On the other hand, quite the opposite is 
more often the most economical, for in deciding upon a 
course to pursue to bring about the best proceeds as many 
points must be considered as in greater business enterprises. 

One of the first questions entering the mind of the 
prospective telephone engineer in deciding upon equipment, 
is first cost. He must first make a thorough examination of 
the conditions governing the proposed business, and _be- 
fore he in any way tries to decide upon the equipment to 
be used, he must learn the number of the customers, as 
nearly as may be ascertained, that his system ean serve. 
Further he must take into consideration the territory coy- 
ered, and the possible income from toll as well as sub- 
seription. In general he must view the prospects from 
much the same point that any business man would look 
at a prospective business. At this point the writer de- 
sires to call attention to a very common mistake. A man 
to be really efficient in any profession, it is said, must 
specialize. If there is an exception, it is in the business of 


the telephone engineer. If he is a man of purely technical . 


education, he will neglect seemingly non-essential points 
which once neglected require a remedy often severe. For 
instance, how many of the independent telephone compa- 
nies have been forced to sell or combine upon unequal terms, 
only because they went into the business with inadequate 
long distance contracts. The eause of this, the investors 
troubled by the technicalities, placed the business in the 
hands of the engineer, and he although “probably a good 
engineer, was a poor business man outside of telephone 
work, because he had studied nothing else. Or if placed 
in the hands of a good business man, the erring was on the 
technical side. 

As ‘a typical example of what has and might happen 
a recently elected superintendent, selected because of his 
business qualifications, was engaged to “pull a company 
out of the hole.” This he started to accomplish by enlarg- 
ing the business which was commendable as the company 
was prepared to handle a larger amount of business in some 
branches without additional operating cost. This being 
the case, he contracted with a number of subscribers in 
the out-skirts of the city at a reduced rate intending to 
string a few miles of wires, and take care of them tempora- 
rily. Great was his consternation, however, when he found 
his new lines almost useless on account of some high poten- 
tial wires across the street parallel to his lines causing a 
terrible noise. The remedy selected was cable, and an in- 
dignant board meeting where deferred dividends were freely 
discussed. 

It is plain that the engineer should take into considera- 
tion these and attendant circumstances, and make a deci- 
sion that with proper capital, proper management, ete., a 
business to insure a safe earning capacity is assured. He 
may, then after deciding upon the general requirements in 


way of locations, proceed to consider equipment, as far 
as it is related and governed by initial cost, taxes, inter- 
est, depreciation, effect upon service rendered, extension of 
system, durability, cost of operation and maintenance, cost 
of installation, liability to incur suits for damage on any 
grounds, appearances, reliability of the firm furnishing the 
material, ease and dispatch with which duplicate parts and 
Supplies may be purchased. At this point is the place for 
him to begin to systematize, for unless the system is perfect 
in detail, every part of it will be hampered by its incom- 
pleteness. 
SUPERVISION OF CONSTRUCTION WORK. 


If the selection of a superintendent devolves upon the 
consulting engineer and it should, in conjunction with the 
directors, he must select a man of reliability, well known 
for his honesty, and a man whom he knows would not 
sacrifice the good of the company for his own personal 
gain. Outside of experience, reliability is therefore a req- 
uisite of importance second to none. While experience is 
desirable, a man who has served in similar positions is not 
always desirable, as sometimes he might have lost his po- 
sition from some good reason. Often a man of less ex- 
perience, as a superintendent will be more energetic and ea- 
pable, than the man of long experience. If upon assum: 
ing his duties, he will as in many instanees, act as advisor 
to the directors, his business qualifications must be inves- 
tigated. It should not be understood that his business qual- 
ifications should not be investigated otherwise, for although 
the management of the business may not be intrusted to 
his care, his carelessness and igncrance of business as su- 
perintendent would make it next to impossible for any 
good manager to produce profits. 

‘The work of the superintendent, should be taken up in 
the most economical way possible. Having consulted with 
the consulting engineer, and ascertained the general route 
through the country to be telephoned, and having made the 
necessary arrangements such as right of way in the rural 


districts, and franchises in the small towns and cities, and 


having carefully looked over his route in sort of a prelimi- 
nary survey, he should decide as nearly as possible on the 
number of wires each pole line will have to carry in order 
to handle the work in view, and also allow for future 
business. Some future business in way of through toll can 
easily be handled by phantoming, but where an increasing 
amount of rural subscription work is taken up, provision 
for additional arms and circuits should be made. 

It is the opinion of the writer that the superintendent 
should take these points into consideration before any 
survey proper is made, for it will sometimes be possible to 
carry light lines in places where heavy lines carried in the 
samé places would mean additional trouble and expense. 
Having decided upon these points then, let him engage his 
surveying crew. If the supervision of the crew is left in 
the hands of a competent civil engineer, the superintendent 
will not be required to select surveying equipment, but he 
should accompany the engineer, and assist him in laying out 
the work. 
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PROPER CONSTRUCTION METHODS. 

For installing plants in towns of 1,000 to 5,000 inhabi- 
tants the telephone company often does not engage an en- 
gineer, because the lines-or conduits are located in ac- 
cordance with the municipal specifications and usually under 
municipal supervision. The laying out of the lines through 
the surrounding country then falls to the superintendent, 
and is sometimes accomplished with stakes from neighbor- 
ing fence rails and with the assistance of a good eye. 

Under these conditions a better way wotld be for the 
superintendent to select his erew, not necessarily experi- 
enced, and procure a moderately good transit, with which 
he can soon acquaint himself sufficiently to do the work 
in a very good style. Then he should equip his forerodsman 
with a staff, preferably painted white, also with stakes, 
the top of which should also be painted white. This may 
seem a useless expense, but the writer has known a work- 
man in digging holes to look for three hours in high weeds 
common in some places, and then have to eall for the fore- 
man before he located the line. 

Besides the stakes, which can be slung in a bag from 
his shoulder, the forerodsman should carry a heavy hand 
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axe, well sharpened, and it is well, though optional with 
the superintendent, that he should carry a brass tag, each 

stamped with the number of each pole to oeeupy the place 
of the stake. The tags should all be numbered in rotation, 
before starting, slipped upon a wire carrier, and carried in 
the belt. 

If the stakes are numbered, the noteman may specify 
any certain length or size pole or stub guy delivered at 
that number stake, and thus make it unnecessary that the 
man delivering poles should be accompanied by an over- 
seer. 

The superintendent should also choose a transitman, who 
may carry transit and chain, and let the forerodsman carry 
the other end of the chain. This chain may be laid off in 
feet and hundredths, although he will find it unnecessary to 
often read to tenths or hundredths. The crew should also 
be accompanied by backrodsman, provided with rod similar 
to one carried by the forerodsman. His duty will be to 
remain on the station behind the transitman to give back- 
sight. The next article will take up the survey and layout 
of a rural telephone line. 


Test of 9,000 K. W. Turbo-Generator Set. 


' piping, 


BY F. H. VARNEY. 


OR about five years prior to 1908 the City of Oakland, 
Cal., had been practically dependent for its electrical 
energy on the water-power stations and transmission lines 
of the Pacific Gas and Electrie Co., located 125 to 150 miles 
from Oakland. In the year 1908 it became evident that this 
service would necessarily have to be bettered, not alone 
for capacity, but also for regulation, and after considerable 
preliminary estimating, it was decided on the first day of 
July of that year to endeavor to have a turbo-generator set 
installed and operating in time for the Christmas holidays. 
Plans and specifications were immediately prepared and to 
hurry the work as much as possible a heavy bonus and pen- 
alty clause was made a part of every contract. 

The delivery of the turbine seemed to be the one point 
that might cause delay, as boilers, superheaters, steam 
condenser and all auxiliaries were promised on time. 
The turbine was, however, shipped 38 days in advance of 
promised shipment and the work progressed without delay 
until the unit was started and put into regular service on 
December 18, 1908, thus making 171 days from the begin- 
ning of the plans and specifications to the successful oper- 
ation of the station. It is interesting also to know that the 
station, including turbo-generator, boilers, steam piping and 
auxiliaries, buildings, crane and everything necessary for a 
complete steam plant, excepting land, cost $51 per K. W. 

It was with considerable satisfaction that the turbine 
was started, as this was one of the driest years the water- 
power station had ever experienced and the demand for 
power greatly exceeded that of previous years. 

The turbine was immediately put in parallel with the 
hydro-electric system, which consists of eleven water-power 


stations, three reciprocating-engine stations, and one gas- 
engine plant. It operated perfectly in every particular and 
soon demonstrated the superiority of this class of prime 
mover over reciprocating steam or gas engines, both in reg- 
ulation and in maintenance. 

The plant is situated on the Oakland estuary, between 
Grove and Jefferson Streets on First Street, distant about 
one mile from the center of Oakland. 
branch of the San Franciseo Bay and has an ample sup- 
ply of clean salt water from which circulating water for 
the condenser is drawn. A wharf was built into the estuary 
for the purpose of landing the fuel supply as the Southern 
Pacific Railroad tracks adjoin the First Street side of the 
station. 


The estuary is a 


The location is considered ideal. 

The apparatus installed consists of a 9000 K. W. ver- 
tieal Curtis turbo-generator, maximum rated, Worthington 
754 H.-P. Me- 
The plant is oil-burning, using 
what is known as the back-shot burners. 


condenser and vacuum pumps, and eight 
Naull water-tube boilers. 
The boilers are 
equipped with superheaters for 100 deg. superheat. 
Owing to the urgent need for the plant, the efficieney 
test was postponed until the station had been in operation 
for 14 months. The conditions of the test were as follows: 
The turbo-generator was run on a closely regulated com- 
mercial load, which was maintained as nearly uniform as 
possible by the load dispatcher. 
each were made at loads approximating 700 K. W. and 
9000 K. W. The boilers were operated on the usual pro- 


Two runs of four hours 


gram, the number employed being adapted to the load ear- 
ried. No attempt was made to obtain complete data regard- 
ing the economical operation of the boilers. 
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In view of these conditions, it was decided to pro- 
vide for the measurement of the following items: (a) 
Water from turbine (b) Total make-up and auxiliary water 
(c) Power delivered by generator at switchboard (d) Ex- 
citer output (e) Pressures and temperatures required to 
complete and interpret the above observations. 

Measuremenis of water were made by tank weighings 
with standard scales in lots averaging 1800 lb. to 1900 lb. 
and in accordance with the general methods recommended by 
the engineering societies for such purposes. The power 
delivered by the generator was measured by duplicate in- 
stallations of integrating wattmeters’ connected in aceord- 
ance with the three-meter method for three-phase circuits. 
Observations of all electrical readings and of all pressures 


and temperatures were made at ten-minute intervals. 
Weighings of water were made at intervals as determined by 
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the load. The level of water in the feed tank and the:eon- 


dition of the weighing tanks at the end of each half-hour 
period were also noted, thus providing for a closure of the 
test at any such period. Leakage tests of the condenser 
and of the wet vacuum pump seal were made before and 
after the test and a mean of the two values was used as 
the leakage correction. 

All apparatus and instruments employed were carefully 
calibrated by reference to absolute standards or to others 
as near to them as possible. The seales employed were 
tested both before and after the run by the use of 50-Ib. 
weights loaned for the purpose by the Fairbanks Company. 
All pressure gages -were tested by the use of a dead-weight 
testing apparatus. The indications of the mercury vacuum 
gage were accepted as accurate without further test. The 
integrating wattmeters were calibrated before and after the 
run. All thermometers were compared with standards cer- 
tified by the United States Bureau of Standards. 

The general and economie results for each run as a 
whole are given below. Figs. 1 to 4 show the data worked 
up for ten-minute intervals and plotted on a time axis. The 


actual turbine results were reduced to the conditions speei- 
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fied in the contract, by means of the following schedule of 
corrections : 
CONTRACT SPECIFICATIONS. 


1 Steam pressure at throttle............... 175 lb. gage 
coh Es OT ae te a ig are Oe eee 125 deg. fahr. 
RR PREUAIS A SG a Giyi* 0, <p vo sReaauals okies a)n es ove 28 in. 


4 Steam consumption 


Generator output K. W. Lb. per K. W. Hr. 


5000 16.75 
7000 16.40 
: 9000 16.40 
z CORRECTIONS. 
1 For each 10 lb. pressure.............. 1 per cent 
2 For each 12 1-2 lb. deg. superheat...... 1 per cent 
a lor each inch vacuum. 2.60.26... a3.+6 1.08lb. per kw-hr. 
GENERAL AND ECONOMIC RESULTS. 
1 Time, February 18, 1910....... *.2.10 p. m. 6.00 p. m. 
to to 
6.00 p.m. 10.00 p.m. 
2 Total water with all corrections, lb 520,837 650,600 
mma Verdi 10a, KW. aus. esd asia s ed 6,922 8,775 
4 Water from turbine as weighed 
(corrected for scales), lb...... 428,704 562,579 
5 Water leakage correction, lb.... —2,461 —-2,568 
-6 Corrected water from turbine, lb. 426,243 560,011 
fewer’ per Kw-br... 1b... 5 <2 cee « 16.06 15:95 
8 Temperature of condenser, deg. F. 78.1 81.9 
9 Temperature of condensing water, 
dotowy dee BS ocak) oles 52.15 51.0 
10 Temperature of condensing water, 
disenarie, deri sos. see oe 66.50 70.0 
11 Rise in temperature of condens- 
Pape Water, Cee Ese, keds 3 14.35 19.0 
12 Vacuum in condenser, reduced to 
30 in. barometer, in. mer...... 28.30 28.03 
13 *Bxeter outpat, kw sas ss 38.9 40.0 
FINAL CORRECTED VALUES. 
6.00: p. m. to 10.00 p. m. 
Corrections for superheat, per cent............. — 4.13 
Correction for pressure, per cent.............-. + 0.48 
Correction for superheat and pressure, per cent... — 3,65 
botrethon. (or “Vacuunl, Dau see. e ee ec wets 8 + 0.03 
Water rate corrected for vacuum, Ib............ 15.98 
Water rate with all corrections, lb.............- 15.42 


This information was presented in a paper at the thirty- 
second annual meeting of American Society at Mechanical 
Engineers at New York City. 


Georgia School of Technology Holds 
Electric Show. 


BY C. V. C. GLOVER. 


On Friday evening, January 13, the Senior Class in 
Electrical Engineering at the Georgia School of Technol- 
ogy, gave an electric show that proved a great success. The 
show was the first of its kind by any technical school in 
the South. The idea came to the class through Professor 
H. P. Wood, head of the Department of Electrical Engi- 
neering. The show was first suggested in October and 
generally discussed until December, during the first part of 
this month the class met and formally decided to hold an 
Electrical Show on the thirteenth of January. Officers 
were elected at this meeting to carry on the necessary bus- 
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iness as follows: M. L. Donaldon, business manager; C. V. 
C. Glover, advertising manager; L. F. Green, treasurer, and 
W. D. Kellogg, chief engineer. A committee was also ap- 
pointed to get up a list of practicable exhibits, Prof. H. 
P. Wood acting as consulting engineer to this committee. 

Actual work on the show began after the Christmas hol- 


_idays. The show was held in the Electric Building and oc- 


cupied the whole of the second floor and part of the first 
floor. The show proper was on the second floor, only one 
exhibit being placed on the first floor. The exhibits were 
arranged in various rooms, each having a demonstrator who 
explained in detail the apparatus in his charge. 

The main entrance to the Electrical building was headed 
by a large electric sign reading E. E. Show, January 13, 
which was made by E. H. Lyon and erected by the class. 
The stair case leading to the second floor, was decorated 
with an areh of electric globes, red, white and blue alternat- 
ing. To the right of this arch a door led into the largest 
running exhibit. of the show where a miniature power plant 
was shown in operation. Here an International gasoline en- 
gine of 6 horse power was belted to a 7 K. W. old style 
Edison generator, a generator panel was mounted near the 
dynamo and earried a voltmeter, an ammeter, a field rhe- 
ostat and a main switch. Twenty-seven incandescent lamps 
and a flaming are lamp were run from this plant throughout 


the evening. C. V. C. Glover had charge of this exhibit. 


EXHIBIT ROOM, GEORGIA SCHOOL OF TECHNOLOGY ELECTRICAL 
SHOW. 


Another exhibit attracted attention by the sign, “He 
eats nails, piteh him one.” On a board over a round open- 
ing a large mouthed green eyed face was displayed. 
Around and in front of the mouth were electro magnets to 
which the nails attached themselves when thrown at the 
mouth. L. H. Tippnis had charge of the nail eating man 
and also demonstrated an electric washing machine. Leav- 
ing this exhibit, the procession moved up stairs to the show 
proper. Over the staircase a flaming are gave forth a 
brilliant light, and illuminated the entrances to the exhibi- 
tion rooms. In the electrical laboratory the hydrogen gun 
was demonstrated. Water was decomposed and the H,--O 
resulting exploded by a spark. At a booth near by J. 
P. Burnuss and H. B. Beckwith demonstrated the electri¢ 
toasters and passed out toasted bread to the hungry. An 
exhibit of toys was of interest to the children. Near the 
toy exhibit was a sign reading, “Three of the illuminants 
of the Western Hemisphere.” These were the candlefish, 
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kerosene oil lamp and incandescent electric lamp. An ex- 
hibit of cable and joints for alluminum eable was another 
display. 

An exhibit of transformers was shown by L. C. Benson 
who performed various experiments. Next to the trans- 
former was suspended on a horse a powerful electro-mag- 
net made in the shops of the school. Nails by the hundred 
were hung from the magnet demonstrating its purpose. J. 
S. Gantt demonstrated the welding of iron in a water pail 
forge. The voltage required was 212 direct current and 
was obtained by running a motor generator set and eon- 
necting the generator in series with the main power plant. 
The water pail forge was one of the most attractive ex- 
hibits shown as the sparking of the iron on the surface of 
the water was interesting to the spectators. A General Elec- 
trie Mercury Are Reetifier, in charge of M. 8. Hill, 
furnished D. C. for the Toasters and Hydrogen Gun and 
as an illustration of a means of charging storage batteries 
on an A. C. cireuit. 

Leaving this exhibit, an electric welder made by the 
demonstrators, D. H. Woodward and J. Walton, was dis- 
played. 

At the next exhibit room, a Frequency Meter, built at the 
school, armature windings of various types, rheostats, con- 
densers and switches were shown. A small rotary converter 
built by the students was on exhibit. 

The drawing room of the electrical department con- 
tained exhibits of light. The Edison three wire system 
and wattmeter by connections for lighting were shown by 
K. H. Lyon. He also demonstrated how unbalancing the 
sides of the system caused variation of light intensity on 
the sides, also blowing of fuses was shown. Cases con- 
taining the evolution of an incandescent lamp and parts of 
Weston meters were next in line. Then came a long table 
with booths, each containing a type of light, its cost per 
hour and its candle power being printed on ecards in the 
respective booths. The candle, kerosene lamp, fish tail 
gas burners, inverted gas mantle, carbon filament electric 
lamp and tungsten filament electric lamps composed the 
types. On a large table further down the room were types 
of instruments used by the students. Such as voltmeters, 
ammeters, wattmeters, a current transformer, a kelvin bal- 
ance, an electro-dynomometer, a potentionometer, a wheat- 
stone bridge and galvanometer. A complete telephone sys- 
tem on central energy supply stations “A” & “B” was dem- 
onstrated by C. E. Anderson and Goodman. <A party line 
system and a wireless outfit was also included. The wireless 
plant had sending and receiving stations of the field type, 
the antenna being held up by a tetrahedron kite of the Alex- 
ander G. Bell type. <A large square booth contained Mr. 
Kollock and Mr. F. S$. Adkins who were busy showing cook- 
ing and heating apparatus. Storage batteries, telephones 
for house usage, bell transformers were shown by Messrs. 
Kollock and Adkins. 

A Richmond Vacuum Cleaner was on exhibit and op- 
erated by W. D. Kellogg for the ladies who were interested. 
An X-Ray exhibit run by Messrs. Wright and Stakley, also 
an exhibit of Geisler tubes were shown. 

An exhibit of power plants and generators was shown 
‘by lantern slides. The photometer room was open and 
‘showed a Lummer Brodhem sight box and base arranged 
for measuring candle power of electric lamps. Charts were 
thung on the walls showing the distribution of light with 


different types of reflectors. 
above the charts. 
exhibit. 


The reflectors were hung 
A Sharp-Millar instrument was also on 


In the Architects drawing room several drawings that 
had received “Mention” at the “National Institute of Beaux 
Arts” in New York were on exhibit, also plans for the 
new shops building. The Perryman exhibit of electrical 
devices for medicinal use were displayed by Dr. Perryman 
and proved to be very entertaining. 

Through the generosity of W. W. Foster of the Shreded 
Wheat Biseuit Company and A. C. Allen, steward of the 
school, a free supper was served in the students dining 
hall. The co-operation of the W. E. Carter Electric Co.; 
The Electrie Construction Co.; The Westinghouse Electric 
& Mfg. Co.; The General Electric Co.; Russel-Nichols Elee- 
trie Co.; M. Morrison, who exhibited a Harmonic Machine, 
and the F. E. Newcomer Co., made the show a possibility. 
Valuable assistance was received from Professor Davenport 
and Professor J. B. Edwards. 

A crowd of 500 people completely filled the show rooms 
from eight o’clock until 10:30, indicating to the manage- 
ment that their purposes in getting up the show were most 
agreeably accomplished. 


Chicago Electrical Show. 


The sixth annual show of the Chicago Electrical Trades 
Exposition Company was held in the Coliseum, Chicago, 
Ill., January 7 to 21. The interest manifested by the large 
and enthusiastic attendance at each session is convineing 
evidence of the popularity of these annual expositions 
which are held to demonstrate to the publie generally, the 
wonderful progress that is being made in the electrical in- 
dustry. 

Every phase of the industry was represented by the 
scores of comprehensive exhibits maintained by the most 
prominent manufacturers in the field.. The many applica-. 
tions of electricity in the factory, in the office, in the labo- 
ratory, and in the home were shown to the best advantage, 
and no expense was spared in providing an elaborate set- 
ting for the demonstration of this apparatus. 

In point of decoration, the show just closed eclipsed 
anything ever before seen at a trade exhibition, A general 
idea of the interior decorations may be gained from the 
accompanying illustration. Looking upward, the spectator 
saw the drapery of a great pavilion drawn aside to reveal 
in the center a great expanse of noonday sky. A realistic 
effect was produced by employing indirect lighting, the 
lighting units being hidden in the drapery. Pale green 
and white bunting was drawn from the baleony, which 
surrounded the entire hall, to the border of the sky-like 
ceiling. 

The booths were divided by posts, each of which sup- 
ported an Alba glass globe inclosing a 160-watt tungsten 
filament lamp. This lighting was augmented by high- 
candlepower tungsten lamps studded in the lattice work 
which overhung each booth. 

A most interesting and educational exhibit, was that 
of the United States Government. Here were shown 
models of modern war vessels, various types of army rifles, 
machine guns, translucent pictures of the engineering fea- 
tures of various Governmental projects, samples of litho- 
graphic work as done at Washington, and a standard naval 
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Exuipit Fioor at Couiseum. 


wireless station which was connected with an antenna on 
the roof of the building and received and transmitted mes- 
sages from neighboring stations. Demonstrations were 
also given of electrical cooking as recently adopted by the 
Government for its navy. 

Another feature of interest was the demonstration of 
the Chicago Amateur Wireless Club, composed principally 
of the students of the technical high schools of Chicago. 
This was a working exhibit of apparatus constructed by 
the club members and their ability was demonstrated by thé 
marked efficiency of the wireless sets. 


As in former years ‘a number of special days were ar- 
ranged for. The most prominent of these were Wednes- 
day, January 11, and Friday, January 13. On the former 
date the Chicago Electrical Club met at the Coliseum and 
was entertained by a very interesting address by H. H. 
Cudmore, president of the Brilliant Electrie Company, 
Cleveland, O., on “The Electrie Club of Cleveland.” This 
address pertained to the organization management and 
success of the Cleveland Club, an organization similar to 
the Chicago Club. 


On Friday the Illuminating Engineering Society, Chi- 
eago Section, met at the Coliseum and informally discussed 
the subject of luminous efficiencies. The discussion was 
led by Mr. Eustice, of the Chicago office of the Nernst 
Lamp Company. 

The Chicago Central Station, the Commonwealth Edi- 
son Company, maintained a very comprehensive and in- 
teresting exhibit, which occupied the entire Northern sec- 
tion of the Auditorium. This space was constructed into 
a model street called Commonwealth Avenue. In the ex- 
hibit-there were six stores, each completely equipped and 
each showing a different scheme of illumination. In order 
to carry out the idea more completely each of the stores was 
not only fitted with a plate-glass window and a display of 
goods, but before them all ran a sidewalk. Through this 
method of a practical exhibition the company showed to 
storekeepers in attendance the value of proper and well- 
studied window lighting. 

Exhibits of apparatus and electrical appliances were 
given by a number of the more prominent electrical com- 
panies, a list of these is given herewith. 
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Allis-Chalmers Company, Milwaukee, Wis.; Addresso- 
graph Company, Chicago; 


Company, Chicago; 


American Ironing Machine 


American Ozone Company, Niagara 
Falls, N. Y.; American School of Correspondence; Ameri- 
ean Steel & Wire Company, Chicago; American Telegraph 
Typewriter Company, New York; Anderson Carriage Com- 
pany, Detroit; Apex Appliance Company, Chicago; G. W. 
Armstrong’ Company, Chicago; Arteraft Institute, Chicago; 
Automatie Enunciator Company, Chicago; Babeoek Elec- 
trie Carriage Company, Buffalo; Birtman Electric Com- 
pany, Chicago; Bissel Motor Company, Toledo; Cadillae 
Eleetrie Manufacturing Company, Cadillae, Mich.; Chicago 
Kleetrie Meter Company, Chicago; Chicago Fuse Manu- 
facturing Company, Chicago; Chicago Pneumatie Tool 
Company, Chieago; Crane Company, Chicago; Cutler- 
Hammer Manufacturing Company, Milwaukee; Dayton 
Electromobile Company, Dayton, Ohio; J. R. Deane & 
Company, Chicago; Domestic Equipment Company, Chi- 
eago; Driver-Harris Wire Company, Harrison, N. Ane 
Duntley Manufacturing Company, Chicago; Edison Storage 
Battery Company, Orange, N. J.; Electric Storage Battery 
Company, Philadelphia; Electrical Testing Laboratories, 
New York; Electrical World, New York; Empire Vacuum 
Company, New York; C. G. Everson & Company, Chicago; 
Exeello Are Lamp Company, New York; Farrington “Auto 
Company, Chicago; Federal Electric Company, Chicago; 
Flexlume Sign Company, Buffalo, N. Y.; Fort Wayne 
Klectrie Works, Fort Wayne, Ind.; General Electric Com- 
pany, Schenectady, N. Y.; Hoskins Manufacturing Com- 
pany, Detroit; Houston Manufacturing Company, Rock- 
ford, Ill.; Hughes Eleetric Heating Company, Chicago; 
Hurley Machine Company, Chicago; Ideal Electric Com- 
pany, Chicago; Illinois Appliance Company, Chicago; In- 
ternational Correspondence Schools, Seranton, Pa.; Janette 
Manufacturing Company, Chicago; Judd Laundry Machine 
Company, Chicago; Keller Manufacturing Company, Phila- 
delphia; Kimble Electrie Company, Chicago; Kinetie En- 
gineering Company, Philadelphia; A. W. Kratz, Chicago ; 
Macbeth-Fvans Gas Company, Pittsburg; Machado & 
Roller, New York; Mailometer Company, Detroit, Mich.; 
Manhattan Electrical Supply Company, Chicago; MeCrum- 
Howell Company, Chicago; Millar Electric Company, Chi- 
cago; Minerallae Electric Company, Chicago; National 
Carbon Company, Cleveland; National Electric Lamp Asso- 
ciation, Cleveland; Henry Newgard & Company, Chicago; 
Neway Service & Sales Company, Chicago; Ohio Electric 
Car Company, Toledo; Pelouze Electric Heater Company, 
Chicago; Perfection Vaeuum Cleaner Company, Chicago; 
Philadelphia Storage Battery Company, Philadelphia; 
Rider-Eriesson Engine Company, New York; Rosenfield 
Manufacturing Company, New York; Sefton Manufactur- 
ing Company, Chicago; Simplex Electric Heating Com- 
pany, Cambridge, Mass.; Stamping Washer Works, Chi- 
cago; Stolz Eleectrophone Company, Chicago; Studebaker 
Automobile Company, South Bend, Ind.; Swedish-Ameri- 
can Telephone Company, Chicago; Ralph Temple Automo- 
bile Company, Chicago; Thordarson Electrie Manufactur- 
ing Company, Chicago; Toledo Electrie Welder Company, 
Cincinnati, Ohio; Union Light & Supply Co., Chicago; 
Van Manufacturing Company, Braddock, Pa.; Vulean 
Electric Heating Company, Chicago; Westinghouse Com- 
panies, Pittsburg. 
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N. E. L. A. Convention at New York City. 


At the meeting of the executive committee of the N. E. 
L. A. held January 12, it was voted to hold the next annual 
convention in New York City during the week of May 
29th to June 3d, with four days of business sessions. The 
meetings will be held in the United Engineering Building 
at 29 West 39th Street, where the offices of the Association 
are located, and the three largest auditoriums in the build- 
ing, seating not less than 1800 persons all told, have already 
been secured. No hotel has been selected for headquarters, 
but a hotel committee has been formed with Mr. Frank W. 
Smith as chairman, which this year will undertake to make 
definite reservations. The manufacturing-members of the 
Association, in view of the fact that there is another elec- 
trical show in New York in October, have voted to dispense 
this year with the collective exhibit. The attendance at 
St. Louis was about 2,700, out of a membership of 5,250. 

With the new year the National Electrie Light Associa- 
tion has taken another leap forward in membership and on 
January 21, crossed the 6,500 line. This is a gross gain 
of over 1,500 since the St. Louis convention, and a net gain 
of about 1,250. The Canadian Electrical Association voted 
last week to affiliate with this body, and this will also 
bring a large accession, while new company sections are 
being formed in Pittsburg, Allegheny City, Seranton, Con- 
nellsville, Pa., and other cities. Mr. H. H. Scott, the chair- 
man of the membership committee, estimates that 7,000 
members will be enrolled by the end of the month and that 
the number may easily be 8,000 by the next annual con- 
The membership fifteen months ago was 
A number of smaller central stations 


vention in June. 
slightly over 3,000. 
are ineluded in the new membership. 


Ohio Electric Light Association. 


The executive committee of the Ohio Electric Light Asso- 
ciation held its annual meeting at the Chittenden Hotel 
in Columbus, Ohio, on January 11. At this meeting Cedar 
Point, Ohio, was selected as the place for the next annual 
convention, with headquarters at the Hotel Breakers, the 
time to be Tuesday, Wednesday, Thursday, and Friday, 
July 25 to 28, 1911. The excellent entertainment and large 
attendance at the Convention of 1910 induced the Commit- 
tee to return to this point for its 1911 Convention. The 
convention this year will be even more elaborate in the way 
of program and entertainment than that of 1910, which 
was the high water mark reached by State electric con- 
ventions in the United States. 

Twelve subjects will be considered at the July conven- 
tion, as follows: Report of committees of motor applications, 
on electrical-transmission and on meters. “Ornamental Street 
Lighting,’ by O. H. Hutchings, of Dayton Lighting Co.,; 
“Mereury Are Reetifiers, Their Installation and Care,” by 
J. T. Kermode, of Cleveland Illuminating Co.; “Systematie 
Central Station Records,” by O. B. Reemelin, of the Dayton 
Lighting Co.; “Motor Driven Refrigeration,” by W. C. 
Anderson, of Canton Electrie Co.; “Development of a Cen- 
tral Station in Small Cities,” by 8. M. Rust, of the Green- 
ville Electric Light & Power Co.; “Pumping Water for 
Municipalities and for Irrigation by Electricity,” by B. H. 
Gardner, of Dayton Lighting Co.; “The Use of Tungsten 
Lamps in Sign and Outline Lighting,” by W. B. Gowdy, 
East Liverpool Traction & Light Co.; one paper by W. E. 


Richards, of the Toledo Railway & Light Co., subject to be 
announced later. There will also be a report by the sec- 
retary of the investigation of insurance rates charged in 
Ohio, for both fire and liability. This report will also give 
the money this insurance is costing and the losses for the 
past five years. 

The Association will publish its souvenir program as in 
the past, which has each year proved a magnificent suc- 
cess, both as a means of creating interest and defraying 
the expenses of the convention. Three banquets will be 
given on the three nights of the convention, to all attend- 
ing, and the entertainment for the ladies will be the best. 
The committee on general arrangements consists of EH. A. 
Beckstein, Sandusky, Ohio; T. D. Buckwell, Toledo, O.; 
and W. J. Hanley, Cleveland, O. Further information 
may be had by writing tle secretary, D. L. Gaskill, at 
Greenville, Ohio. 


National District Heating Association. 


The Executive Committee of the National District Heat- 
ing Association at their annual meeting fixed the time and 
place for the third convention of that Association. The 
place will be Pittsburg, Pa., and the date June 6, 7, and 8, 
1911, with headquarters at the Fort Pitt Hotel. 

The hotel management has made special rates for the 
oceasion, and has provided for the meetings and exhibits 
to be held in the banquet hall of that hotel and which is 


probably the most magnificent room for such a meeting in 


the United States. 


The program for the convention will be a very attrac-_ 


tive one to those engaged in heating, whether isolated or 
district, as the questions to be considered will be in some 
measure general to the heating business. The subjects so 
far announced are as follows: Radiators and their treat- 
ment; report of the committee on data, which will include 


rates and other data pertaining to the heating business; 


report of the committee on meters; report of the committee 
on radiation; results of measuring station load by the 
Venturi and General Electric meters; heating franchises 
and five other papers, subjects to be announeed later. 

The entertainment provided will be arranged for both 
the gentlemen and ladies attending this convention, and the 
manufacturers and other members of Pittsburg have as- 
sured the convention that it will be magnificent in every 
respect. This convention follows the. National Electric 
Light Convention which will be held in New York City, 
and it is expected that many of those in attendance at 
the National convention will attend the National Heating 
convention upon their return from New York City. Full 
information will be obtained from the secretary, D. L. 
Gaskill, Greenville, Ohio. ; 


Nationa! Commercial Motor Car Show. 


A comprehensive display of motor trucks, delivery 
wagons and self-propelled road machines for all sorts of 
industrial purposes is to be held in Chicago during the 
week of February 6 to 11. It will follow immediately 
after the annual automobile show and will occupy the 
same building and be conducted by the same management, 
under the auspices of the National Association of Automo- 
bile Manufacturers. 

Tt is estimated that upwards of 200 different models of 
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work vehicles will be displayed, representing a value of 
more than half a million dollars. In addition the gallery 
and second floor of the Annex will be filled with 150 in- 
dustrial display of parts, fittings and supplies pertaining 
to the motor ear. 

Power vehicles suitable for almost every kind of indus- 
trial and commercial business will be shown, from tricar 
parcel carriers for the quick delivery service of laundries, 
hhaberdashers, boot and shoe stores, confectioners, and 
other retailers of light goods, to ponderous motor trucks of 
five tons load capacity or more. There will be light and 
heavy delivery wagons, express wagons, baggage wagons, 
mail transfer wagons, light and heavy trucks from one 
ton capacity up, with open platform, stake, slat and ecov- 
ered bodies. Special forms for unusual purposes will be 
displayed, such as self-propelled chemical and hose carts 
for fire fighting, trueks with power winches operated by 
the motor that propels the vehicle for loading and unload- 
ing heavy pieces of machinery and boxes, erates, and bar- 
rels; trucks with self-dumping bodies for handling build- 
ing materials, ashes, ete.; self-discharging coal trucks; 
patrol wagons, ambulances, sight-seeing cars and motor 
stages. The commercial motor vehicle represents a new 
form of transportation that cannot long be ignored by 
enterprising business men. It is not a mere substitute for 
the horse, it is a suecessor to the animal, and has infinitely 
greater developed ‘and latent possibilities. 
road vehicle and portable power plant. 


It is a combined 


Water Power Development Investigation. 


The following set of resolutions was adopted at the Jan- 
uary 12, meeting of the Executive Committee of the N. k. 
L. A., urging that a joint commission of Congress be ap- 
pointed at this session to investigate fully the situation 
pertaining to the public lands of the United States in cou- 
nection with the development of water powers: 

Whereas, the condition of the laws and regulations re- 
latmg to the public lands of the United States Govern- 
ment is so complicated, unsatisfactory and unsettled that 
the financing and commercial development of new enter- 
prises in connection with public lands is rendered practi- 
cally impossible; and 

Whereas, the immediate development of the idle water 
powers of the Nation is of importance to the whole people 
in that it brings to immediate use an indestructible natural 
resource that would be otherwise lost or idle and conserves 
eoal, oil, gas and other fuels that are limited in amount and 
subject to replacement; and 

Whereas, the National Electric Light Association is par- 
ticularly interested in the situation pertaining to publi 
lands of the United States in connection with the develop- 
ment of water powers; and 

Whereas, much of the difference of opinion upon the 
subject of water powers arises from the difficulty of ob- 
taining a clear comprehension of all the facts; 

Now, therefore, be it 

Resolved: That this Association does respectfully urge 
that a competent commission, composed of members of the 
Senate and the House of Representatives of the United 
States, together with persons familiar with the financial and 
other practical aspects of the situation, be appointed with 
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full authority to collect the evidence, and for that purpose 
to hold full and complete open hearings in different see- 
tions of the country; and be it further 

Resolved: That this Association does respectfully urge» 
that such commission be appointed at as early a date as pos- 
sible to the end that its meetings may be held between the 
adjournment of the present session of Congress and the 
reassembling of the new Congress in the hope that such 
commission should report upon such reassembling and Con- 
gress be thereby enabled to take prompt action in the enaet- 
ment of such laws as will permit the development of the na- 
tural resources of the country in such a manner as shall 
render them of the greatest possible use to all of the people. 

There are already nearly 1,000 central stations in this 
country using water powers but under the present condi- 
tions that have tied up such development, very few new 
water power plants can be undertaken, and- the result is 
that for lack of such utilization of such water power, the 
consumption of coal and other fuel goes on at a rapidly in- 
creasing rate. It is to relieve this deadlock. that Congress 
is invited to investigate fully at once, all the aspects of the 
matter with the idea that a great many communities, par- 
ticularly in the West, which are seeking to enjoy electric 
light, power and traction, through the development of un- 
used water power sites, may be enabled to gratify their 
natural wishes in this respect. The amount of coal, oul, gas, 
ete., now be consumed which would be conserved by hydro- 
electric development on the largest scale possible literally 
transcends belief and is almost inealculable. 


Cost of Electricity in England for Heating 
and Cocking. 


Klectrical power for heating and cooking is sold by the 
corporation at the following rates: Up to 3,000 units per 
three minutes, 4 cents per unit of 1,000 watts; over 3,000 
and up to 10,000 units, 3 cents per unit; over 10,000 units, 2 
cents per 1,000 watts. An alternative method of charg- 
ing is that of a fixed quarterly payment of 3 per cent on 
the ratable value of the house, and a charge of 2 cents per 
unit on each unit as measured by the meter for lighting, 
power, or heating. 
much higher. 


The rates for ordinary lighting are 


The electrical supply for residential purposes for the 
city of Liverpool is controlled by the electrical engineer 
of the municipal corporation, to whom communications rel- 
ative to the sale of electrical heating devices should be ad- 
dressed. The engineer of the city of Birkenhead controls 
the electrical plants of that municipality. 

As charges for electricity for domestic purposes have re- 
cently been reduced to 1 cent per Board of Trade unit, it is 
thought that there will be a growing demand here for elez- 
trical devices. The officials of the Bradford electrical d:- 
partment are especially interested to learn of any new devi- 
ces for electrical cooking and heating. There is a show- 
room in the department where electrical devices and appa- 
ratus are displayed, which offers an excellent opportunity 
to American manufacturers to send printed matter in re- 
gard to their goods or, better still, samples of their devices, 
which can be demonstrated to the public. Some American 
firms now have samples of their products on exhibition. 

Electric signs are not much in use here, but this is a 
branch of business that offers a good field for exploitation. 
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Questions and Answers from Readers. 


WW: INVITE our readers to make liberal use of this department for the discussion of questions as well as for 
obtaining information, opinions and experiences from other readers. Answers to questions or letters need 
not conform to any particular style. All material is properly edited before publishing it. Discussions on the answers 
to any question or on letters are solicited, however, the editors do not hold themselves responsible for correctness of 
statements of opinion or fact in discussions. All published matter is paid for. This department is open to all. 


TRANSMISSION LINE LOSSES. 
Editor Southern Electrician: 

(190) “I would be glad to know how to determine the 
loss of energy on a transmission line due to leakage. For 
a particular case, what would be the leakage loss and also 
the resistance loss of a direct current system where the 
drop is about 15 volts. The generating voltage being 125. 
What complications are introduced for an alternating eur- 
rent line.’ Aeaceelte 


LAYOUT OF OFFICE LIGHTING. 


Editor Southern Electrician: 

(191) “Kindly obtain information from the readers 
of SouTHERN ELEcrTRIcIAN, having to do with the layout of 
lighting systems as to an efficient layout for a room 30 feet 
by 60 feet. This room is used by clerks using flat top 
desks and by a bookkeeping department using the usual high 
desks. The walls are cream color and ceilings 12 feet high. 
The lights are needed only at those times of the year when 
it becomes dark before 5:30. It is therefore most desirable 
to have general illumination rather than drop lights. Kandly 
indicate sizes of units and spacing.” W..L. H. 


H. P. OF WATER FALLS AND HYDRO-ELECTRIC EQUIPMENT. 
Editor Southern Electrician: 

(192) “I would be glad to have you request through 
your columns, information on estimating roughly the horse 
power of a water-fall. Also upon what basis an estimate 
can be made of the cost of a development to utilize the 
horse power in water available. I would request that the 
information be condensed as much as possible, giving a 
formula if possible involving few details, as the estimate 
required need be only approximate.” Ho Me P; 


EFFICIENCY OF ROTARY CONVERTERS. 
Editor Southern Electrician: 

(193) “You will favor the writer by obtaining infor- 
mation on the following subject from central station engi- 
neers having charge of A. C. installations: Is the efficiency 
of a rotary converter and the necessary transformers at 
various loads as good as that of a motor generator set of 
the same capacity when each must be operated on the 
same voltage and transforming to the same working voltage. 
Kindly obtain the features of operation best suited to the 
rotary converter and ‘at what sizes there is a definite differ- 
ence in favor of either machine. Are there any losses 
occurring in motor generator sets not present in the rotary 
converter.” H. L. W. 

TELEPHONE TROUBLE. 
Editor Southern Electrician: . 

(194) “The telephone at my residence is supposed to 
be installed on a common battery system, with selective 
signal and party line. At the present time there is no 
party B connected, yet the ringer at my station sounds when 


our number is not called. The line upon test is said to be 
clear and the eireuit is not particularly noisy. Parties 
say they have difficulty in calling and getting number, ope- 
rator giving report that party is busy or won’t answer. 
The instrument is used very little and some one is always 
present to attend to calls. Where can the trouble be?” 
Dee B: 
A. C. MOTOR DESIGN. 

Editor Southern Electrician: 

(195) “Please publish the following request for in- 
formation: I desire to design a motor to be operated on 
alternating current 220 volts, 60 cycles on a cireuit which 
has a meter installed marked 5 amperes, current being used 
for lights. I will require a motor of about one horse 
power of simple design to drive light lathes, and would 
rather build it than purchase it, in order to get some experi- 
ence from the work. Is it possible to build a bi-polar ma- 
chine with drum armature built up of sheet iron and with 
a cast iron field magnet, base, ete.? Kindly furnish size 
of armature diameter and length, number and size of slots, 
best proportion of field magnets, and size of poles? What 
should be commutator size how should field and armature 
be wound and. connected, the size of wire and length to use? 
Would a starting box he necessary ‘and if so would a plain 
coil with iron wire work? What would be length of wire 
and size required? How about the fuses of such a small 
motor on the cireuit 2” J. M. M. 


CONNECTION TO MAGNETO AND COMMON BATTERY LINES. 
Editor Southern Electrician: 

(196) “I would be glad if you would publish in your 
columns a circuit by means of which I may connect a 
single telephone to either a magneto or common battery 
line using a switch or other means for making the shift. 
The circuits and induction coils are not of the same size 
and the general arrangement is different in the two tele- 
phones. The common battery ifstrument is of the type 
used on the Bell lines.” S.\Oz.F; 


Discussion on Question No. 158. 
Editor Southern Electrician: 

“I note with pleasure the comments on my answer to 
Question No. 158 by E. J. Mora in your January issue. 
The brief answer whieh I gave to the question was simply 
an explanation of the equal voltage circuit referred to, 
more often ealled the loop cireuit or the Wiedemann system 
of wiring. 

“Mr. Mora is perfectly right in questioning my state- 
ment interpreted literally, that in such systems each lamp 
has exactly the same drop, the words, practically the same 
drop, should have been inserted and further the qualification, 
on cireuits where the lamps are equally spaced. 
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“It is my belief that in attempting to correct the mis- 
leading statement above referred to, he has so exaggerated 
the actual conditions in such a cireuit as he explained that 
the disadvantages of such cireuits are unduly emphasized. 
For the information of other readers, I have computed the 
actual drop for the lamps on a cireuit such as Mr. Mora 


_ gave. It is well known that the loop is usually modified 


when installed in those places where the lamps are some 
distance apart by inereasing the size of wire according’ to 
the scheme presented by Mr. Mora, in which case the system 
is called the conical loop system. 
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Loop LigHtTinG CrRcuIt. 


“The loop system is a very good way to equalize the loss 
at each lamp and enable an arrangement such that each lamp 
is equally distant from the source of supply. The line re- 
sistance for each is the same, which in most eases where 
such system is used composes the largest portion of the 
drop. 

“A practical application of this system for purposes of 
illustration, is a cireuit for the winding stairway of a 
building. In this case it is desirous to have lamps burn on 
a separate cireuit and all at equal candle power if pos- 
sible. Referring to Fig. 1, the layout will be readily seen. 

“For 5 carbon lamps of 16 candle power in multiple on 
the cireuit, the current demand on the generator is 2.5 am- 
peres. Allowing a voltage drop of one volt, the size of 
Wire required is obtained as follows: 


Mills—(10.82d<n ce) /v 

d—length wire in feet one side of cireuit 

n—number of lamps 

e—current in amps per lamp 

v—volts loss in line 
Mills—(10.8905+-.5) /1 

==2430 

=No.16B.&S. wire. 


Cir. 


Cir. 
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“The resistance per 1,000 ft. of No. 16 B. & S. wire is 
4.179 ohms. For the 10 feet lengths between lamps, it 
would be therefore .04179 ohms. Since the line resistance 
for each lamp is the same the drop of each lamp circuit will 
only be considered. 


LAMPS. CIRCUIT. DROP OF LAMP. 
z EFGH .20895 
2 an EG .27164 
3 tae = Gh HL 29254 
4 Am i 27164 
5 ABCD .20895 


“The largest drop is found at lamp 3, which is a varia- 
tion of .09 volts over the end lamps or an amount which 
could scarcely be noticed in the candle power of the lamps. 
For all practical purposes the voltage drops on such a cir- 


‘euit at each lamp therefore can be said to be equal.” 


H. F. Parton. 


Remarks on Questions Nos. 167 and 179. 
Editor Southern Electrician: 

“On looking over Mr. G. I. Morgan’s answer to ques- 
tion No. 167 in the December issue and Mr. H. H. Boyle’s 
answer to question No. 159 in the October issue, showing 
connections for testing 3 wire circuits for grounds, I should 
suggest that a single pole double throw switch, of perhaps 
15 amperes capacity, be used in place of the plugs 2 and 3 
shown in Mr. Morgan’s diagram, for the reason that if 
plugs 2 and 3 should be inserted at the same time there 
would be a short cireuit the same as if both switches were 
closed at the same time as shown in Mr. Boyles’ diagram. I 
should suggest connections as shown in diagram No. 1 when 
using this kind of a ground detector. By using these con- 
nections it is impossible to get a short cireuit by closing 
either of the switches. 


SWITCH 
an 


FUSE 


= G 


Fig. 1. Grounp Derectror DIAGRAM. 


“To operate, leave switch No. 1 closed throughout test. 
If on closing, switch No. 1 A burns there is a ground on the 
positive or negative wire. To determine which, close double 
throw switch in position 2 and if lamps B and C burn the 
ground is on the positive wire, if not close switch in posi- 
tion 3 when a ground on the negative wire will be indicated 
by lamps B and C burning. If the neutral wire is grounded 
lamp A will not burn but B and C will burn dimly when 
the double throw switch is closed in either direction. 

“This method will only indicate when there is a very 
heavy ground amounting almost to a short circuit between 
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the defective wire and the ground and for this reason a volt 
meter test is much more accurate, the simplest connections 
for which are shown in diagram 2. 
have a reading equal to the voltage between the two out- 
side wires or the highest possible voltage that can be thrown 
on the volt meter. The volt-meter may be mounted in any 
convenient place. The two flexible cords with plugs or 
clips a and b attached should be long enough to connect 
with posts 1, 2, 3 or 4. To operate, connect terminal a 
or b to post 4 and touch the free terminal to posts 1, 2, and 
3. If the volt-meter shows no indication, there is no 
ground. If the cireuit being tested is D. C. and the volt- 
meter reads backwards, the terminal a or b connected to 
post 4 should be exchanged. 


— Ge 


Fig. 2. VoLtmetTerR GROUND DerrEector DiAGRAM. 


“Let us assume we are testing a 220 volt 3 wire cireuit 


and there is a ground of practically no resistance on the ~ 


negative side of the cireuit. Then when we touch the free 
terminal a or b to post 1 the volt-meter will show no reading; 
when post 2 is touched we shall have a reading of 110 volts 
and 220 when 3 is touched. 

“Tf the neutral wire is grounded, posts 1 and 3 will show 
a 110 volt reading while 2 shows nothing. If the positive 
wire is grounded 1 will show 220 volts, 2—110 volts and 3 
nothing. If the ground has a higher resistanee the volt- 
meter readings will be correspondingly less, but there will 
be some deflection of the voltmeter needle even on a very 
slight ground. A volt-meter of high resistance will give 
readings on a ground of higher resistance and is the best 
to use for these tests. 


OPERATION OF ROTARY CONDENSERS. 

“Tn answer to question No. 179 in the December issue, 
synchronous motors or generators are sometimes called 
Rotary Condensers when they run light, that is where they 
are used only to supply wattless currents. They are also 
called Dynamie Condensers and Synchronous Compensators. 
They are used to produce wattless currents which eompen- 
sate for the reactive lagging eurrents of induction motors 
and by varying the excitation of their fields the power fae- 
tor may be varied and brought to unity provided that the 
condenser is of the proper capacity. 

“If the transmission system has a lagging current due 
to an inductive load such as induction motors, ete., with 
the resulting low power factor, a synchronous condenser 
may be installed in the cirewt and by over exciting its 
fields will produce leading currents that will neutralize 


The volt-meter should — 


the lagging currents, give a unity power factor and increase 
the capacity of the generating and transmission equipment.” 
H. M. Beat. 


Answer to Question No. 181. 


Editor Southern Electrician: 


“As to the transformer referred to in Question 181 of - 


the December issue of SouTHERN ELEcTRICIAN, after test- 
ing it as per your diagram and finding that both coils tested 
out the same as to volts drop amperes ete., and there being 
no ground to ease, I decided to look elsewhere for my 
trouble. I finally located it, not in the coils but under the 
terminal board. During a storm we had just prior to my 
inquiry about the trouble with the transformer, water was 
blown in under the porcelain terminal board and whenever 
the current was turned on arcing would take place from one 
leg to the other and blow fuses. After thoroughly drying 
the under sidé of the terminal board and putting in new 
mica, I put the transformer in circuit again and it has been 
in continuous service ever since.” 
THomas C. METCALFE. 


Answer to Question No. 184. 


Editor Southern Electrician: 

“Tn reading the January number, question No. 184 by 
“W. KE. D.” was noted. As a general proposition, the an- 
swer to any question may be said to be proportional in 
exactness as the data submitted. “W. KE. D.” failed to give 
some of the pertinent facts necessary to a full and complete 
answer. Size of motors and effierencies, transformers and 
efficiencies, cross section of existing line, hours of operation, 
cost of current, interest and depreciation are important data 
in determinations of this nature. 

“However, certain assumptions, as below, may be made 
and tentative results obtained. Let us assume, 

Average efficiencies of motors, 86 per cent. 
Average power factor, 85 per cent. 
Transformer efficiencies, 98 per cent. 
Loss in motor wiring, 2 per cent. 
Transmission loss (base), 5 per cent. 

“Then on the above basis we have as follows: 

Power delivered by motors, 186.500 K. W. 
Power delivered to motors, 216.800 K. W. 
Power delivered at “Cut In,” 221.285 K. W. 
Power delivered to transformers, 225.801 K. W. 

“For illustration, assume that the question is one of 
transmitting power by either a 2200 volt or a 440 volt 
line, a distance of one-half mile, and draw conclusions later. 
First, consider the delivery of 225.801 K. W. to the trans- 
formers with a line loss equal to 5 per cent. of the power 
delivered. Calculations for this eall for 35,325 C. M. per 
conductor, 3 wire and 3 phase. As this is between a No. 
5 and a No. 4 B. & S., select a No. 4. Using No. 4 the 
loss will be 4.23 per cent. of the power delivered, or 9.55 
K. W. 

“Now in case of the 440 volt line the power would be 
delivered directly to the “cut in” and this we have found to 
be, 221.285 K. W. Basing on a loss in this line equal to 
that of the 2200 volt line plus loss in transformers, we 
have 14.067 K. W. which is. therefore 6.35 per cent. of de- 
livered power. The ealeulations for this call for 696,875 
C. M. per eonduetor, 3 wire, 3 phase. Select a standard 
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size or 700,000 C. M. The distance being 2640 feet, the 
total wire in either case will equal 7920 feet. At 15 per 
eent. per pound, the copper for the 2200 volt line would 
cost $194.83 and that for the 440 volt line, $3148.20. 

“W. E. D.” does not state whether the 440 volt line 
extends back to the generating station as a low tension line. 
If it does, it certainly is not less than 2640 feet in length 
and from the above it is seen that at least 700,000 C. M. 
must be available for the particular factory installation 
aside from that necessary for other power served by the 
line. If, on the other hand, this souree of 440 volt power is 
such that “W. E. D.” is assured of maintenance of proper 
potential, he may run the 500 foot distance with No. 0000 
eables. In fact this size is the minimum, according to the 
Code, for his amperage. 

“The cost of the No. 0000 would equal $180.00 or $14.83 
less than the copper for the 2200 volt line. And it stands 
to reason that the cost of pole construction on the 500 foot 
run will be considerably less than for the 2640 foot run. 
Therefore, with the present light on the matter, it appears 
that if the existing 440 volt source is ample, up to within the 
500 feet mentioned, it is cheaper to tap to it. But if this 
line needs an increase in copper to properly meet the fac- 
tory requirements, the 2200 volt line will be better. 

“Tt is hoped that the above is clear and will assist “W. 
E. D.” in his conelusions. The ecaleulations in this matter 
will be cheerfully furnished to him, either privately or 
through this column, as you may deem advisable.” 

J. N. ELEy. 


Answer to Question No. 157. 


Editor Southern Electrician: 

“Tn looking over the Question and Answer section of your 
paper for September, I notice that Question 157 has not 
been referred to. I submit therefore protector troubles that 
I have experienced. 

“During last summer I had a singulariand unusual trouble 
to come under my observation. One of our troublemen was 
sent out on a crossed Common Battery local line, and traced 
same to the ecut-in at the pole nearest the station. Going 
to the station protector he removed the fuses to ascertain 
if the trouble was towards the instrument or back in the 
eut-in. It appeared to be in the eut-in, but when it was 
disconnected from the line side of the protector, the line 
was found to be “O. K.” Now here was the puzzling fea- 
ture of the case, and the troubleman was at his “rows end”, 
for the proteetor was of the type having two parts to the 
porcelain base, the only connection between the two being 
the fuses themselves. As the fuses had as mentioned be- 


fore, been removed, it was evident the seat of the trouble 


was in the smaller base of the protector. But, again neither 
of the terminal nuts were touching any metallic substance, 
as the ends of. the block were removed from the board upon 
which the protector was mounted, by reason of the extra 


Fic. 1. Prorector PorceLAIn BASE. 


SOUTHERN ELECTRICIAN. 


thickness at C, Fig. 1. Thereupon the block was changed, 
clearing the trouble, but not fully satisfying the trouble- 
man, who brought it into the office. 

“Tt was taken to the wire-chief’s desk where it was con- 
nected to the testing cireuit of 30 volts, the needle registering 
a 12 volt cross. Under closest investigation it was found 
that the real cause of this trouble was that the brass nuts 
had corroded, under action of the outdoor atmosphere, and 
the damp solution of same trickled into the holes through 
the block, where of course it was not glazed, and seeping in 
the porous porcelain in such a manner-that the terminals 
were connected by a metallic solution, thus explaining the 
reason of the cross on what was intended for an insulator. 
An attempt was made to dry out the cross by heating for 
several days, but without success; the only result being that 
the voltage of same was slightly reduced. 

ANOTHER PROTECTOR TROUBLE. 

“A short time after the above trouble one of our trouble- 
men “chased a cross” to the station and when the cut-in was 
disconnected the line tested clear. But when the eut-in 
was reconnected and the house wiring disconnected, the 


a Gram es 


ANOTHER PROTECTOR. 


trouble was “on” The 


protector was changed and the old one examined closely. 
The protector was of the carbon block and fuse type, with 
a brass cap and ring insulated from the line posts, C and 
D, Fig. 2, by the mica washer KE, which in this case was 
not as large as should be, the ring supporting the cap being 
in close proximity to the edge of the mica. Now the damp- 
ness had caused the brass ring to corrode at the points A, 
and B, Fig. 2,.and connect the line posts through the ring 
F. This cross read 151% volts on a 30 volt testing circuit.” 
L. O. SURLES. 


again; this of course located it. 


Answer to Question No. 185. 


Editor Southern Electrician: 

“T beg to advise that the author of question 185, has in 
general the correct idea of the induction generator. When 
an induction motor is made to operate above synchronism by 
inereasing its speed, the current leads the voltage and we 
have a leading power factor. When running under these 
conditions, the primary voltage is not effected materially 
and the motor has practically the same characteristics as 
when running below synchronism. An induction motor 
therefore made to operate under the above conditions is 
ealled an induction generator. 

“Ror the benefit of R. C. R. I may add that the advan- 
tage of the induction generator is on a circuit carrying an 
inductive load. It raises the power factor of the circuits 
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due to the fact that its leading current acts against or 


neutralizes partially the lagging current of the inductive 
load. 

“In regard to its operation as compared with the syn- 
chronous motor, as stated by R. C. R., the operation by 
over-exciting is similar but the induction generator cannot 
carry a load. This is because the machine is excited from 
the primary cireuit and is a link only in the system on 
which it is operating and not in the strict sense a generator.” 

W. 8. Rep. 


Answer to Questions Nos. 177, 184 and 186. 


Editor Southern Electrician: 

Although the information in question 177 of the Decem- 
ber issue was rather brief, I offer. the following: The 
apparatus required for a central station of the size men- 
tioned would depend altogether upon the nature of the 
load. Assuming that the town is an agricultural center, 
with a fair sprinkling of manufacturing in the vicinity, I 
would suggest about 350 K. W. of A. C. and 50 K. W. of 
D. C. machinery. If the load is largely lighting, two A. C. 
units should be sufficient for the present, one large enough 
to earry the evening load alone, if necessary, and the other 
of a proper size to take the day load without running too 
hght. I would say, one 250 K. W. and one 100 K. W. If 
the power load is a considerable factor, it would be better 
to have two larger machines of about equal capacity, and 
one about half the size of these. This would give additional 
protection against breakdowns, and permit of using the 
units fairly well loaded at all times. It would probably be 
best to generate at 2,200, but if the power load is heavy and 
some distance away, it would be more economical to step 
up to about 6,600 or 10,000 for transmission. This is a 
problem that would have to be figured out, knowing the 
load and the distance. As for motive power, we can choose 
steam reciprocating engines, steam turbines, gas engines 
Here again, local conditions determine the 
best selection. Where fuel is high, it is of the greater im- 
portance to secure the most economical prime mover. For a 
machine of 200 K. W. or upwards the slow speed Corliss 
compound condensing engine is the best of the reciprocat- 
ing type. For the smaller machines, such as 100 K. W. and 
under, a medium to high speed, compound condensing di- 
rect connected unit is compact and efficient. 


or oil engines. 


“The use of steam turbines should also be well consid- 
ered, as they possess many advantages, among which are low 
first cost, greater efficiency, small amounts of oil needed, 
freedom from vibration, and uniformity of rotation, which 
is especially desirable for operating alternating current gen- 
erators in parallel. Close regulation is possible, small foun- 
dations are required, and condensed steam is free from oil 
and can be returned to boiler, which is important where 
bad feed water has to be used. The turbine is also sim- 
ple, easy to repair, and has a high overload capacity. 

“Gas engines should also be considered. They are more 
efficient than any other type of engine yet produced, except 
the Diesel oil engine. Gas engines are, however, more com- 
pleated than steam, and usually cost more for repairs. 
They may be regulated fairly closely, but have practically no 
overload capacity, so that it is necessary to put in a greater 
aggregate of horseposer than would be the ease with steam. 
Where fuel is high in price, and especially where natural 


‘drop of only 1.6 per cent. 


gas ean be secured, they are a very valuable type of prime 
mover. Furthermore, they require no boilers, hence no 
fireman, and no condensing plant. They require a good 
deal of water for cooling purposes, but it need not be of 
good quality. 

“In choosing between these various types of engines, we 
must consider the cost of fuel and the kind available, 
whether coal, gas, or oil, the cost of land and buildings, 
space limitations, quantity, quality, and cost of water, price 
at which power is to be sold, and the load faetor. 
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“The sketch shows in a very general way an arrangement 
for such a plant using steam. There should be about four 
boilers of 200 H. P. each. Three of these can carry the 
load, in case one has to be overhauled. The auxiliaries of 
such a plant such as the boiler feed and cireulating pumps 
are usually run by steam, non-condensing, and the exhaust 
steam from these used to heat the plant in winter. Sinee 
however, these slow speed pumps are very inefficient, there 
is a tendency to operate these by motors. In this case, a 
steam pump must also be provided to use in ease the main 
generators are shut down. This will not eall for any extra 
investment, as the boiler feed system should always be in 
duplicate. 

“The A. C. generators will likely have exciters mounted 
on the shaft. In addition there may be an exciter driven by 
a small A. C. motor, and switches may be arranged so that 
the D. C. unit may be temporarily used for exciting. A 
balancing set should be used in connection with the 220 volt 
D. C. generator so as to provide for a 3 wire D. C. system, 
as there will likely be a few small D. C. 110 volt machines 
to supply. 

VOLTAGE FOR SHORT DISTANCES. 

“No. 184. Assuming the demand of the factory to be 200 
H. P., these motors would take about 440 amperes at 440 
volts, or 88 amp. at 2,200 volts. Even with one million 
circular mil cable the drop at full load would be 22 volts or 
five per cent. If current cost one cent per K. W. H. this 
would equal the interest on an inevstment of $4,500, to say 
nothing of the money tied up in the heavy eable. At the 
higher voltage a No. 00 wire would carry the load with a 


the 2,200 volt transmission. Perhaps the 440 volt line could 
be reconstructed for 2,200 volts, extended to the factory 
and transformers put in to take care of the present 440 volt 
business.” 

COMMUTATION OF INTER-POLE MOTOR. 

“No. 186. Fig. 1 shows an armature in a two pole 
field, the magnetie lines passing straight through. If eur- 
rent is passed through the armature it will create a field of 
its own, producing a field which opposes in part the main 
field, and also distorts it. The demagnetizing effect is pro- 


I would therefore recommend — 
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duced by what are termed back ampere turns, and the dis- 
tortion by the cross ampere turns. With the armature at 
rest and the brushes ‘on the neutral position there would be 
no distortion. With a rotating armature however the field 
is such as shown in Fig. 2. This field, combined with the 
main field is shown at Fig. 3, the magnetic field being in- 


vB 


tensified at BB which are the lagging pole tips, and weak- 
ened at AA, the leading pole tips. This distortion pro- 
duces an inerease of the voltage between commutator seg- 
ments while passing under the brush. With a strong main 
field this effect is small, but when we weaken the field for 
purposes of speed control, it becomes very serious, and 
some means have to be adopted to counteract it. For this 
purpose the interpoles, which are a modification of the old 
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FIG 4. 


balancing coils used on the Ryan-Thompson dynamo, are 
used. These coils are connected in series with the armature 
and current passing thru the winding neutralizes the cross 
ampere turns of the armature, correcting the distortion, 
and enabling the field to be weakened to a point which 
would not otherwise be possible. The connections of poles 
are shown in Fig. 4.” 
A. G. RAKESTRAW. 


Answer to Question No. 185. — 


Editor Southern Electrician: 

“In regard to question 185 of the January issue of the 
SouTHERN Evecrrician, I wish to say that I have had sev- 
eral months. experience operating an inductor generator, 
which I presume is what R. C. R. is asking about.- This 
machine is a single phase 1,100 volt, or by changing con- 
nection can generate 2,200 volt, 110 amp. 133 cycle machine 
belted to steam engine. The machine is made with one large 
field coil just the size of the interior of the ease and is 
in the right end of the machine. There is a small field coil, 
known as the auxiliary which is in the other end, and the 
rotor is composed of several poles of the same polarity, all 
positive, the armature coils being connected so as to give the 
alterations. The magnetic flux from the main field: coils 
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flows from the shaft outward and of course there would be 
a great deal of this flux wasted by going out the shaft and 
not passing off the poles at the proper place if it were not 
for the auxilary coil placed around the opposite end of 
the shaft and conneeted with the exciter in the reverse di- 
rection to the main coil. This throws the would be waste 
flux, back on to the poles and therefore it is foreed to pass 
off the ends of the poles. The exciter current being eon- 
nected directly with the two field coils there is no collector 
ring or brushes to contend with. The machine referred to 
above was installed in 1906 and is still in operation and 
seems to be giving fair satisfaction. It gave very little 
trouble while I was operating the plant but cannot say how 
it has performed since I left. I hope this will give R. C. R. 
some desired information.” E. M. Foss. 


Answer to Question No. 171. 


Editor Southern Electrician: 

“T have noticed and read with interest the remarks of 
A. G. Rakestraw in the December issue, on Gas ys. - Elec- 
tricity for heating purposes. Sinee he did not touch upon 
the comparison of gas and electricity for cooking purposes, 
I beg to submit something on it. At the present time, the 
strongest competitor of the gas cook stove is the electric 
range, and I believe therefore that Mr. Rakestraw’s infor- 
mation is incomplete without some reference to the opera- 
tion of electric and gas stoves applying the heat for cook- 
ing and baking. 

“With the electric stove energy is sold by the K. W. Hr. 
read by a meter. 

1K. W. hour = (1000 & 33000  60)/(746 778) 

3400 B. T. U. of heat. 


| 


“The efficiency of an electric range can be taken as 75 
per cent., so that the effective heat for a Kilowatt hour of 
electrical energy in cooking food is 2560 B. T. U. 

“Ror gas the measurement is also'made at the meter. 
Considering gas to contain 700,000 B. T. U. per 1,000 eubie 
feet and the efficiency of the gas stove of 15 per cent., we 
have an effective heat going into the food of 105,000 B. T. 
U. per 1,000 eubie feet. The efficiency of the gas stove is 
low on account of the heat consumed by burning the gas and 
by the ventilating currents. 

“Since 105,000 B. T. U. is the effective heat from 1,000 
eubie feet of gas, 105,000-—2560—41 K. W. Hrs., the elee- 
trical energy equivalent to 1,000 eubie feet of gas. With 
vas at $1.00 per 1,000 cubic feet, the price of electrical 
energy would then be 2.42 cents per K. W. Hr. 

“When dealing with electrical energy approximately 10 
per cent. of the heat in the coal producing it, is delivered 
to the stove, 75 per cent. of which can be used, or 7.5 per 
cent. With gas 25 per cent. of the heat in the coal is de- 
livered to the stove, only 15 per cent. of which is ef- 
fectively used or 3.77 per.cent. It would seen therefore 
that if 105,000 B. T. U. in the form of gas from coal can 
be furnished for $1.00, and consumed at so low an effi- 
ciency that there is no question but that electrical energy 
is a competitor on a favorable basis and that the only rea- 
son why it has not become generally adopted is that the 
rates are altogether too high.” H. F. Boyzx. 
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New Apparatus 


Hughes Electric Cook Stove. 


The day when the electrie flatiron was practically the 
only heating device on the market has passed. A practical 
electric range is now offered by the Hughes Electric Heat- 
ing Company of Chicago, which combines the 15 years ex- 
perience of Geo. A. Hughes as a central station manager, 
with the long practical experience in electric heating work 
of T. M. Caven, formerly heating engineer with the General 
Electric Co., at Pittsfield, Mass. 

The designers of the Hughes stove realize that the time 
has come when the public demand not a stove that would 
merely toast and do such things as a chafing dish is used 
for, but that the house wife now requires, so to speak, a 
universal cooker, giving an abundance of steady heat for 
all kinds of cooking, baking and other work just as is re- 
quired of the ordinary kitchen stove. The Hughes stove 
is strongly made for hard usage, steel body and legs, fin- 
ished in hard baked black Japan and tastily decorated, 
easy to keep clean and takes up very little space, it stands 
in any position and can be moved at will. It insures a 
maximum of solid comfort, exceptional convenience and real 
service, and works equally well on either direct or alternat- 
ing current, and on all commercial voltages up to 220 volts. 
The heat may be instantly controlled by the operator. One 
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HuGuHes Execrric Stove. 


can have a small fire or a large one at will, or both at the 
same time if desired. The stove is so constructed that by 
the use of a three heat switch, giving three heats for each 
burner—low, medium and high. The 1st heat or low con- 
sumes 150 watts. 2d heat or medium consumes 300 watts. 
3d heat or high consumes 600 watts. 

The stove is made in three sizes.. One, two or three 
bumers. The one burner is 30 inches high and 14 inches 
wide. The two burner is 46:inches high and 22 inches wide. 
Three burner is 46 inches high, 30 inches wide. 


As ‘practically non-oxidizable. 
‘1S non-corrosive under all conditions of service. 


and Appliances. 


A point relative to manufacture that will be of decided 
interest to the central station man, relates to the heating 
element proper. The base of the heating element is 8 1-2 
inches in diameter and is made of a special composition of 
The wire is a patented alloy and 
Tt will last indefinitely and 


the Co.’s manufacture. 


The Hughes Electric Heating Company is also placing 
on the market a new line of hot plates to meet the demand 
for a moderate priced stove for all kinds of cooking exeept 
baking. The plates resemble the ordinary gas hot plates. 
The heating units are exactly the same as used in the larger 
ranges and the plate may be operated on any commercial 
voltage. The plates are furnished in sizes from one to three 
burners, trimmed with nickel. 


The Friendly Testing Bridge. 


The Friendly Testing Bridge is designed and made for 
the purpose of testing and locating faults on telegraph and 
telephone lines, electrical conductors, and in electrical ap- 


paratus. The bridge is available for the measurement of re- 


sistances as a Wheatstone bridge, faults may be located by 
the Varley or Murray loop methods, or by a new method 
known as the Friendly Loop. 


THe FRIENDLY BRIDGE. 


The bridge is compaet, the construction is solid and sub- 
stantial, the workmanship is of the highest grade, the resis- 
tances are of manganin wound on metal spools and ad- 
justed to an aceuraey of 1-10 of one per cent. The metal 
parts are mounted on a heavy hard rubber top of best 
quality, the arrangement is convenient for rapid manipula- 
tion. Great care has been taken to secure permanency and 
minimum resistance in the various contaets. A new and in- 
genious arrangement of the ratio coils has been adopted, 
permitting unusual ratios, and a new construction for the 
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_ decade dials maintains low resistance contacts and smooth- 
ness of motion with very small wear. This construction al- 
lows a continuous motion of rotation in either direction. 
There are ten units in each decade, an arrangement which 
makes for quicker manipulation than the usual nine unit de- 
eades. The galvanometer is of the moving coil type and is 
of high sensibility. Provision has been made so that any 
other galvanometer ean be connected, if desired. The cover 
may be removed entirely and it is provided with dust tight 
openings, so that the box can be elosed and locked without 
disconnecting the wires leading in. The friendly testing 
bridge is manufactured by W. & L. E. Gurley, Troy, N. Y. 


Refilled Fuses. 


A process by which fuses which have been burned out, 


are refilled and made to serve again, is being successfully 


used by the E. W. Snow & Co., of Rochester, N. Y. This 
company advises that it is possible to save by using old 
fuses, from 30 to 100 per cent. on the actual cost of av- 
erage size fuses and on some of the larger sizes as high 
as 150 per cent. All styles of cartridge fuses, large and 
small, can be refilled and made to do service a second time. 


A REFILLED Fuse. 


The illustration shown herewith is that of a double knife 
contact fuse suitable for 250 volts and having a capacity 
of 150 amperes. This is only one type of fuse which can 
_ be refilled by this company, fuse cases of other designs and 
sizes being refilled with equal efficiency. Where fuses are 
_ blown in large quantities, or even in those cases where a 
few are removed each day, a considerable saving can be 
effected by collecting these fuses at the end of the month 
or at some other period of time, refilling them for using 
again. The process bids fair to be a popular one and it is 


-worth while for those interested to investigate it. 


Betts and Betts Sign Flashers. 


Flashers are sometimes ealled upon to make and break 


- cireuits carrying a very large load, as in the case of the 


9 
fe 3 


- main circuit on a large sign. There being no inductance in 
_ the sign cireuit the make is accompanied by a rush of eur- 
rent practically equal to the full load value. During’ the 
first instant the current must pass between the brush and 
the edge of the commutator, and inereasing the size does 


little to protect the commutator edge and the brushes from 


; Bianage Due to this action the commutator becomes pitted 
and ragged on the edge, so that the lamps will flicker un- 
 Steadily instead of coming up with a flash to full brillianey. 


Contact 
area 


Fie. 1. Comaurator D1AGRAM. 
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A. device has recently been devised by Betts & Betts, New 


York, which furnishes a simple means of removing the lim- 
itation of the initial eontaet.. By providing the leading 
edge of the commutator with an insulating block, sugges- 
tively called the “Noark Pieup” as shown in Figs. 1 and 2, 
the brush is held completely away from contact until it 
comes to such a position that it will drop directly on the 
commutator, making the full and maximum contact area 
available at the first instant. It ean readily be seen that 
this contact area can be so designed as to give the proper 
current density. 

This company also manufactures high speed and combi- 
nation flashes suitable for use with various designs and for 
various effects. 


Fig. 2. Dousts Pote FiasHer. 
An arrangement for giving color effecis in electric signs 
is the color eap, socalled. de- 


signed cap so arranged that it ean be adjusted to an ordi- 


The color cap is a specially 


nary incandescent lamp and give a color to the light ae- 
cording to the color of the cap. It also acts 2s a reflector 


throwing back white light on the background thus dif- 
fusing it in a proper manner. It is claimed that the color 
caps are a great saving over the colored lamps and are also 
more economical of light in that the intensity is not appre- 
ciably lowered. They are used extensively on the large 
signs of New York City and furnished by Betts & Betts 
Company. 


Alternating Current Speed Regulators and 
: Controllers. 

Along with other alternating current devices, the Cutler- 
Hammer Manufacturing Company of Milwaukee, has re- 
cently introdueed standard lines of speed regulators and 
controllers for use with slip ring induction motors. The 
face plate type speed regulator is illustrated in Fig. 1, and 
is made in several styles and in sizes of one-fourth to one- 


Fig. 1. Fact Prats Type SPEED REGULATOR. 
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half horse power up to 50 horse power. 
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The resistance 
is self-contained and is connected when installed, in the sec- 
ondary cireuit. The segments are of hard drawn copper, 
readily replaced or interchanged without interference with 
the connections inside. The three sets of resistances are 
delta connected so that equal amounts are inserted in the 
three phases of the secondary insuring a balanced condition. 
This is very important as the maximum output of the motor 
can be seriously effected by unbalanced current or voltages 
in the legs of the motor. 

Another precaution is using German silver wire for the 
small regulators. This insures accurate speed control with 
no speed variations due to heat, the. German silver: wire 
having practically a zero temperature coefficient. The 
standard apparatus is designed to reduce the speed 50 per 
cent. at full load. 


Fig. 2 


For polyphase motors operating printing presses, ma- 
chine tools, ete., where it is desired to have convenient speed 
regulation and a ready means of reversing the motor, the 
Cutler-Hammer drum type controller, illustrated, Fig. 2 
represcats an accurate device. The standard controllers are 
made in capacities of one horsepower to seven and one-half 
horse power. The speed reduction is secured through re- 
sistance placed in the three phases of the secondary or rotor 
cireuit, thus maintaining an electrieal balance at all times, 
permitting of most efficient motor operation. A 60 per cent. 
speed reduction is possible in standard apparatus, while 
greater reduction can be provided with slight changes. 


Drum Tyre ConTRoLLer. 


New Pendant Switch. 


A new pendant switch shown in accompanying eut has 
recently been placed on the market by the Eclipse Electric 
Are Light Company, of 13 East 30th street, New York. 
The chief object of this switch is to insure an instantaneous 
make-and-break, and to provide in a simple manner for the 
locking of a switch blade into contact jaws with one quick 
clean stroke of the hammer. To accomplish this result, a 
novel employment of a toggle is used, and a hammer blow 
is struck at the knuckle of the toggle causing instantaneous 
movement of the switch blade from one position to the other. 


commutators. 


Tandem push buttons are also employed for breaking 
the toggle. As soon as the toggle has been broken, that is, 
forced slightly to the right of the dead center position, the 
tension of the springs causes the toggle knuckle to snap to 
the right. Another important and essential feature said to 
be embodied in this switch, is the method in whieh all 
strain is removed from the binding screws. It is accom- 
plished by means of two small grips, around which the 
cord passes before it is connected to the posts or set screws. 


Grand Prix for Western Electric Co. 


The Bell Telephone Manufacturing Company of Ant- 
werp, Belgium, one of the European houses of the Western 
Electric Company, was awarded the Grand Prix for its 
exhibit in the class of Electrical Apparatus and Appliances 


_ at the International Exposition recently held at Brussels, 


Belgium. This company is the pioneer telephone manu- 
facturer of Belgium, having entered the field in 1882, only 


WESTERN ELEcTRIC Exurpir at BRUSSELS. 


six years after the invention of the telephone. It is largely 
due to the efforts of the Bell Telephone Manufacturing 
Company and the other European houses of the Western 
Electric Company that efficient telephone apparatus devel- 
oped along American lines has become generally used in Eu- 
rope. . 

At the exposition this Company occupied a large space 
in the Belgian section, being located next to the exhibit of 
the Telegraph and Telephone Department of the Belgian 
Government, whose requirements it has filled from the be- 
ginning. The exhibit, a photograph of which is shown on 
this page, included many types of apparatus manufactured 
at the Antwerp factory. Among these were telephone sets 
of many descriptions, small type switchboards, as well as a 
large common battery exchange in complete working order 
with its necessary power plant, frames and racks. 
apparatus required for making up a complete installation of 
a telephone exchange was shown. 


Philips Automatic Grinder for Commutators. — 


There are two methods now recognized in the truing of 
The tool and slid-rest has been long in use — 


and supplemented by the stone and sand paper is familiar to 


Other 


metal 


FEBRUARY, 1911. 


everybody who has anything to do with commutators. + 


The cutting tool possesses certain recognized defects and 


must therefore be supplemented by a very constant use of 
stone or sand paper, and it is well known that these only 
exaggerate flats. Grinding is the only present alternative 
to the eutting tool. Grinding by means of two revolving 
surfaces is almost the only way of securing a perfect per- 
iphery. In the case of the commutator the mica bars are of 
necessity ground to an even surface with the copper bars. 
There is no breaking or tearing of the mica and no drag- 
ging of the copper. The eutting wheel runs af such high 
speed as to make a perfectly clean cut of both mica and 
copper. It is only necessary to build a cutting wheel that 
will not fill with copper and that will afford the required eut- 
ting efficiency. The only serious objection to grinding that 
one hears from engineers is the copper and mica dust 
thrown off in grinding. 

The Phillips automatie grinder has demonstrated that it 
is possible to build a machine that will overcome all the 
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objections to the tool and slid-rest mentioned above, This 
machine which is easily attached to almost every type of 
commutator and which is simple in operation, gives the per- 
feet periphery desired and a finish like glass, without the 
wasteful cutting of the tool. This device trues the eommu- 
tator at its normal speed, and therefore, leaves it true in 
service; while the eutting-tool working with the commutator 
at slow speed will leave it appreciably out of true, in most 
eases, when in service. The machine is self-contained, that 
is, it derives the driving power from the commutator itself, 
by an ingenious device covered by patents. 
motor is needed to drive it. 


No separate 
Particular attention has been 
given to the dust problem and a dust catcher is provided 
which meets this objection. This device is made by the 
Phillips Mfg. Co., 60 Wall St., New York, and shown on 
the front page of this issue. 
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organization and any undertakings. 


HIS department is maintained for the contractor, dealer, jobber, manufacturer and consulting engineer. The 

material is obtained from various sources and includes the latest information on new Southern engineering and 
industrial enterprises. We ask the co-operation of new companies by furnishing authentic information in regard to 
We also invite all those who desire new machinery or prices on electrical ap- 
paratus to make liberal use of this section. No charge is made for the services of this department. Every effort 
is made to avoid errors in any item, and if such occur, we want to know about them. 


Alabama. 


COLLINSVILLE. The Peoples Ice & Light Co., has been 
incorporated with a capital stock of $50,000. The directors 
are J. H. Middleton, H. D. Bondollar, C. Goodale and C. T. 
McCarty. 

BIRMINGHAM. A steel frame, sixtten-story buildings, 
50x125 feet to cost approximately $500,000 is proposed for 
Birmingham. The building will be the new quarters of the 
American Trust & Savings Bank on its present site at the 
corner of 20th St. and First Ave. The building committee 
consists of W. H. Kettig, J. W. McQueen and Morris Bush. 

BIRMINGHAM. A steel frame, sixteen-story building, 
turing Co., has been incorporated with a capital stock of 
$10,000. The company will do general merchandizing busi- 
ness in gas and electric fixtures. W. S. Isherwood is pres- 
ident. © , 

MONTGOMERY. It is recently stated that the Citizens 
Light, Heat and*Power Co., of Montgomery have decided to 
install additional generating units at their plant sufficient to 
increase the capacity from 1,000 kilowatt to 7,500 kilowatt. 
It is probable that steam turbines will be installed as prime 
movers and other auxiliary apparatus. 

MONTGOMERY. The Dixie Electric Co. has recently 
been incorporated with a capital stock of $12,000 by Charles 
M. Jones, H. Owens and W. H. Crompt. The company pro- 
poses to manufacture and handle electrical supplies. 

MONTGOMERY. The Montgomery Light and Water 
Power Co. will increase the capacity of its hydraulic station 
at Tallassee, Ala., consderably. The station has a present 
eapacity of 3,500 to 4,000 kilowatt and the new units which 
are to be installed will increase the output to 10,000 kilowatt. 

SAYRE. The Sayre Mining & Manufacturing Co. is to 
erect an electric power plant and make other extensive im- 
provements during the year. 

WEITUMPKA. The Alabama Electric Co. has been or- 
ganized for the purpose of building a hydro-electric plant 
at Wetumpka to furnish industrial power and lighting ser- 
vice to the section. TT. J. Carling and H. Horne of Macon, 
Ga., are interested. 


Florida. 

FORT LAUDERDALE. It is understood that plans are 
underway for the construction of an electric light and power 
plant in the near future. It is said that the necessary cap-~ 
ital of $25,000 has been subscribed and that the parties are 
now looking for a suitable site for the plant. 


JACKSONVILLE. The city of Jacksonville took over the 
lighting business of the Jacksonville Electric Co., on January 
18th. This company has recently been granted a franchise 
to use the streets for the operation of .a street car system. 
It is further understood that arrangements are underway by 
which the Jacksonville Blectric Co., will install a large new 
generating system and replace its present equipment with ad- 
ditional units. 

ST. PETERSBURG. Manager Fuller of the St. Peters- 
burg Investment Co., has made known. the extensive improve- 
ments which will be made to the plant in the near future. 

ST. PETERSBURG. The city has under consideration the 
eonstruction of an electric light system. Further informa- 
tion can be obtained from the city officials. 

Georgia. 

ALBANY. At a special meeting of the city council re- 
cently held, a definite proposition for the street railway 
franchise was presented by the citizens who are interested 
in organizing a street railway company. Those interested 
in the proposition are C. W. Rawson and S. W. Brown. 

AUGUSTA. Recent reports state that the Augusta-Aiken 
Railway and Electric Co., is to install. generating equipment 
of approximate 3,600 horsepower. 

CARTERSVILLE. It is understood that the Municipal 
Power Plant will add generating units sufficient to carry a 
commercial day load. 

DAHLONEGA. ft is understood that the Cedarman Land 
Co. is to install an electric plant. Hy R. Robertson, Candler 
Bldg., Atlanta, Ga., is secretary of the company. 

DALTON. Mayor Crannell has been authorized to secure 
options for a sight for the removal of the waterworks plant. 
The waterworks and electric light plant will be located on 
the same ground and equipment will be installed sufficient for 
carrying a day load. The plants are expected to be in oper- 
ation by July 1st. 

EAST POINT. The Atlanta Utility Works of East Point 
is said to be in the market for one 5 and three 10 and 120- 
horsepower induction motors, 220 volts, 60 cycle. Further 
information can be obtained from W. W. Rushton, Sec. and 
Treas. of the company. 

FAIRBURN. An election will soon be held to decide upon 
the issuing of $14,000 in bonds, the proceeds to be used for 
the installation of an electric light plant. 

FORT SCREVEN. It is understood that bids are out for 
the construction and installation of an electric lighting sys- 
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tem for Fort Screven, Ga. Further information can be ob- 
tained from the office of the- constructing quartermaster. 
MACON. The progress on the dam of the Central of 

Georgia Power Co. which is being constructed near Jackson 
is progressing rapidly. The dam is estimated to furnish 
6,000 horsepower to Maccn, operating a large number of mills 
and manufacturing plants. Power will also be supplied to 
Griffin, Barnesville, Forsyth and Monticello, and will be used 
for lighting purposes in all these towns. There will still be 
sufficient power left to operate an interurban railway line 
and it is now understood that the railway project will soon 
be undertaken. -Permission has already been secured from 
the:-State. for laying.a line from Macon to Atlanta. 

MILLER GHVILLE.—Bids sill be-received at the super- 
vising architect's: office, treasury department, ‘Washington, 
D.C., untilPeb: 8,911, for<the-construtcion of the U. S. Post 
Office at Milledgeville, Ga... The equipment to be secured in- 
cludes the plumbing, gas piping, heating apparatus, electric 
conduit and wiring. 

Kentucky. 


BOWLING GREEN. Bids are out for the construction 
and equipment of the U. S. Post Office and Court House at 
Bowling Green, Ky. The bids will be received by the super- 
vising architect, treasury department, Washington, D. G., and 
should cover the plumbing, gas piping, heating apparatus, 
electric conduit and wiring. 

FRANKFORT. A franchise has been granted by the city 
council to BE. M. Wallace, Manager of the Capital Lumber Co. 
The purpose is to construct and operate an electric light 
plant at Frankfort, Ky. 

LOUISVILLE. The Citizens Telephone Co. has been incor- 
porated with a capital stock of $3,000. E. W. HPllioti J.-C. 
Bruce and J. G. Corman are interested. 

LOUISVILLE. At the recent annual meeting of the stock- 
holders of the Kentucky Electric Co. it was voted to rein- 
corporate and increase the capital stock from $600,000 to $3,- 
000,000. The purpose of this arrangement is to make possi- 
ble additions and extensions to the plant and properties of 
the company. The contracts for the construction of a new 
plant will be let at once. R. E. Hughes is president of the 
company. Engineers of Chicago have been employed to con- 
sult with the companies chief engineer L. S. Strang in the 
construction of the new plant. Steam turbines connected to 
high voltage generators will be installed and provision made 
for a steam heating system for the business section. 

RICHMOND. The Richmond Electric & Power Co. has in- 
ereased their capital stock to $90,000. J. H. Dean and Al. D. 
Hemington are interested in the company. 


Louisiana. 


ALEXANDRIA. It is understood that the city of Alex- 
andria is contemplating the purchase of the Alexandria Elec- 
tric Street Railway Co. If this is accomplished the plant 
will probably be operated in connection with the Municipal 
Electric Light and Power Plant. 

CROWLEY. It is reported that the city is trying to in- 
crease the capacity of its power plant by the addition of two 
engine-driven electric generators of 300 kilowatt capacity 
each. 

OPELOUSAS. According to reports the city will make 
improvements to electric light plant to install additional 
equipment. The superintendent, A. R. Masdurio, can give 
other information. 

MANSFIELD. Improvements and extensions to the local 
System are proposed by the Southern Telephone Co. The 
expenditures will be approximately $10,000. f 

SHREVEPORT. The Commercial National Bank has had 
plans prepared by G. R. Mann and will soon let the contract 
for the erection of a ten-story bank building to cost approx- 
imately $350,000. The building will be equipped for gas and 
electric lighting. 

SHREVEPORT. A committee has been appointed to com- 
municate with engineers and ascertain the cost of a munici- 
pal electric plant. W- K. Henderson, of the manufacturers’ 
committee of the chamber of commerce, can give further 
information. 

VIVIAN. The Arkansas Natural Gas Co. is to build in 
the vicinity of Vivian a power and pumping plant of large 
capacity. It is proposed to lay supply pipe lines to Little 
Rock and other places ine Arkansas. 

Mississippi. 

FORT GIBSON. A small power and lighting plant to 
serve the local community is understood to be the plans of 
M. EF. Melvin. 

GULFPORT. It is understood that the Gulfport and 
Mississippi Coast Traction Co. is to make extensions to their 
power system. 


HAZLEHURST. It is understood that the Hazlehurst 
Brick Mfg. Co. are to purchase equipment for a power plant. 
TUBELO. The city has under consideration the issue of 
bonds for the purpose of changing the system of the electrical 
equipmetn from direct to alternating current. The mayor 
can give any further information. : 
Missouri. 

FORSYTH. An electrical power plant three miles from 
Forsyth to develop approximately 2,500: ee. vand:) trang 
mit to Forsyth and Springfield, Mo., are the plans of J. A. 
Laird, of St. Louis, Mo. The cost of the plant is estimated 
at $300,000. 

GLASCOW. Bond issue of $30,000 has been granted for 
the construction of an electric light plant sewerage system 
and water works. City officials can give any information. 

LEE SUMMIT. The Lee Summit Light, Power, Ice & 
Storage Co. has been incorporated with a capital of $20,000 
by C. N. Hanks, L. M. Morris, J. H. Cook, and others. 

MARIONVILLE. An electric light plant and pumping 
station for municipal use is under consideration by authori- 
ties at this place. 


MOBERLY. An electric light plant is contemplated by . 


the city. The engineers in charge are L. G. Knapp & Co., 
Kansas City. 
OREGON. Prices on the following equipment for the 


municipal water and light plant will be received by the city 
of Oregon. One direct connected unit of 120 H. P. to 150 
H. P. engine and a 2,200 volt 60 cycle alternator; one 150 
H. P. high pressure boiler and accessories. N. R. Martin, 
Superintendent of the plant, can give further information. 

PALMYRA. The city council has granted a franchise to 
the Hamilton & Northern Missouri Railway Co. to construct 
an electric railroad. , 

SPRINGFIELD. A water power plant on the White 
River to cost approximately $1,000,000 is the plans of capi- 
talists at Springfield. It is understood that H. M. Smith, 
C. -H. Cole, and J. ¥F: David, of Springfield, and A. J. Zwart, of 
St. Louis, are interested, 

ST. LOUIS. The Ozark Power & Water Co. has been in- 
corporated with a capital stock of $5,000 by R. W. Morrison, 
C. E. Burg, and Frank Mottbusch. 


North Carolina. 


CHARLOETE, D248) Bradley, formerly with the Globe 
Electric Co., has severed connections and established in the 
electrical contracting business. He is prepared for an ex- 
tensive business in Charlotte. 

CHARLOTTE. It is understood that a bill has been pre- 
sented to the legislature providing for a million dollar bond 


issue for the erection of an administration building on the’ 


capitol square at Raleigh. 

DILLISBORO. According to recent reports, C. J. Harris 
is to operate a leather factory at Dillisboro, which will be 
equipped for electric driving and for electric lighting. 

HICKORY. Connell & Connell, of New York City, have 
been engaged as chief engineers for the construction of a 
water power electric plant for the Water Power Electric Co. 
Louis R. Abel, of New York, is the resident engineer at 
Hickory. The development is planned to be approximately 
10,000 H. P. : 

JOHNS STATION. A company which is known as John 
T. John Co., is incorporated with $125,000 capital stock. J. T. 
Johns, W. A. McCoy, F. A. Kendall, and R. F. Stewart are 
the incorporators. 


PLYMOUTH. The Plymouth Light & Ice Co. has been 


chartered with a capital stock of $25,000 by A. L. Owens, C. 


Latham, and C. L. Owens. 

RALEIGH. The-Sedge Garden Telephone Co., of Kerners- 
ville, has been incorporated with a capital of $10,000 by G. 
A. Smith and others. 

RIDGEWAY. 
chartered with a maximum capital stock of $6,000 to con- 
struct a six mile railway from Ridgeway to North Carolina 
State line. E. C. Wing, of New York City, is president, and 
G. Damarest, of Brooklyn, N. Y., secretary and treasurer. 

SMITHFIELD. The city has engaged engineers to plan 
an electric light plant and sewer System. The present water 
works system will be improved by the installation of a 


pumping plant, 
Oklahoma. 


HOLLUIS.: Marryman & Prim have prepared plans for 
Jones & Pendergraft for the erection of a two-story rein- 
forced concrete building to cost $10,000. The building will 
be equipped for electric lighting. mt 


DUNCAN. During February an election is to be held to— 
vote on a bond issue for a water works ‘System and pumping — 


plant. : 


The N. C. Virginia Railway Co. has been 
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MANGUM. A company has been incorporated known as 
the Mangum Electric Co. for $20,000, the purpose being to 
install and operate a public service plant. 

MOUNTAIN VIEW. The Western Power & Irrigation Co. 
has been recently incorporated with a capital stock of $500,000 
and proposes to develop water power. According to present 
plans a plant will be erected on the Washita River and a 
plant of approximately 650 H. P. constructed and equipped. 
It is understood that T. C. Berryman is president of the 
company. 

OKLAHOMA CITY. The Oklahoma Railway Co. is to 
install a new turbine unit of 2,000 K. W. capacity in their 
main generating station. New sub-station equipment will 
also be added. Recommendations have been approved for the 
installation of pumping and water distribution systems at 
Oklahoma Cicy. A bond issue of $125,000 is to be voted on 
at an early election. 

STILLWELL. Bonds have been recently voted to the 
extent of $5,000 for the construction of an electric light plant 
for the city. It is understood that the Southwestern Engi- 
neering Co., of Oklahoma City, Okla., have been awarded 
the contract for the construction of the plant. 

TULSA. It is understood that steam generating sets of 
1,000 K. W. capacity will be installed in the plant soon to be 
erected by the Tulsa corporation. 


South Carolina. 


AIKEN. Plans are being drawn for the additional equip- 
ment to the water works station at Aiken. It is understood 
that the equipment will consist of a Corliss engine and two 
simplex pumps. 

CHARLESTON. The city council is having preliminary 
plans and estimates prepared for a new electric power and 
pumping plant to serve the city. ’ 

GREENSBORO. The Marion Motor Southern Co. has been 
incorporated by H. L. Hopkins and A. Fair Bros. The com- 
pany is capitalized at $25,000, and supposed to manufacture 
motors, power generators of various kinds’ for carriages, 
wagons, boats, etc. 

GREENVILLE. The Atlantic Electric Co. has recently 
been organized with a capital of $10,000 by D. A. Henning, 
Jr., H. L. Fuller and E. C. DeBruhl. It is understood that 
the purpose of the organization is to carry on an electrical 
supply business of considerable extent, including a stock of 
electrical supplies and embracing jobbing retail and construc- 
tion features. 

GREENVILLE. The Gates Hotel Co., with a capital stock 
of $20,000, has been incorporated. The company will erect a 
hotel im the city of Greenville. .Those interested are A. A. 
Gates, A. M. Gates, and J. A. McCullough. 

KINGST REE. The municipal authorities at Kingstree 
have engaged J. N. Johnson, city engineer of Florence, S. C., 
to estimate cost and submit plans for a water works system. 


Tennessee. 

BRISTOL. Prof. L. S. Randolph, of the Virginia Poly- 
technic Institute of Blacksburg, Va., has been retained as 
engineer to report on a hydro-electric plant in East Tennessee 
near Bristol. - i 

CHATTANOOGA. The Chattanooga Armature Works has 
recently completed plans for a large work shop building 
which will considerably extend the facilities of the company 
for carrying on their electrical enterprise. 

JACKSON. The Citizens Electric Light & Power Co. has 
béen incorporated with a capita Istock of $1,500. The incor- 
porators are T. E. Mercer, M. B. Mulhron, J. M. Justice, and 
W. Ragland. 

MANCHESTER. An electric light plant and water works 
system is being considered by the city. It is understood that 
W. P. Hickerson is interested in the project and can give 
information. 

MARYVILLE. A franchise nas been granted to the Tellico 
Power Co., Monroe county, giving it the right to locate lines 
for the transmission of power from a proposed plant soon to 
be erected. 

MEMPHIS. The Tennessee Traction Co. is making 
rangements for the construction of a new electric road. 
general manager of the company is G. E. Bushnell. 

MEMPHIS. It is understood that a plant is under con- 
struction to furnish electrical energy and lighting to the 
court house. The cost of such a plant will be approx- 
imately $10,000, and G. B. Coleman, who is chairman of the 
committee, can give other information. 


Texas. 


BATESVILLE. If the plans of the Uvalde and Leon Val- 
ley Interurban Railway Co. materialize, an extension of their 
road to Batesville, a distance of about 25 miles, will be the 


ar- 
The 
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result. According to present plans the extension will be 
operated by electrical power and a power plant erected. 
CELINA. The Celina Electric Light & Power Co. has 
been incorporated with a capital stock of $5,000. W. T. 
Bryan, N. A. Langham, and U. L. Patricks are interested. 


CRYSTAL CITY. A furniture factory is to be constructed 


at this place by E. S. Link. It is understood from tne present 
arrangements that there will be installed at the factory an 
electric power plant sufficient to furnish not only power for 
operating the factory, but for irrigation pumping purposes 
in the section. 

FORT WORTH. The city has recently voted an issue of 
$50,000 in bonds for improvements to the electric light plant. 
The city engineer, J. D. Trammell, can give other informa- 
tion. 

GEORGETOWN. The Electric Light Plant and Water 
Works has been purchased by the city at $13,000. It is un- 
derstood that $32,000 approximately will be expended for 
improvements in the near future. Other information can be 
obtained from the mayor. 

KYLE. <A permanent organization has been effected by 
the stockholders of the Kyle Telephone Co. The directors 
are G. G. Johnson and R:> W. Wood, of San Markus, C. L. 
Herdenreich, P. Allen, T.. F. Harwell, of Kyle. The capital 
stock will be $5,000 and the charter will be procured at once. 
The company begins its business with the new plant every- 
thing in good condition and a large list of subscribers. 

LOMETA. The water and light plant at Lometa, which 
was owned by BH. R. Goodson, has recently been purchased 
by J. E. Baker, of Killeen, Texas. It is reported that en- 
largements and extensive improvements will be made. 

MARFA. <A complete gas engine equipment is to be in- 
stalled by the Marfa Electric Light & Ice Co. 

Virginia. 

LYNCHBURG. A new $300,000 hotel is to be built on the 
present site of the Arlington. The committee having the 
project in charge is composed of J. W. Craddock, J. P. Petti- 
john and James R. Gillian. 

MARTINSVILLE. A bond issue of $35,000 has recently 
been voted by the city for the improvements of the electric 
light plant and water works. 

SMITHFIELD. The city will hold election on February 
21st for decision on the issue of $65,000 in bonds for the con- 
struction of an electric light and sewerage system. 

STAUNTON. It is understood that the Staunton Lighting 
Co. will install a steam turbine of 500 H. P. and a direct con- 
nected generator of 500 K. W. This equipment will add 
sufficient capacity to enable the plant to carry 25,000, 16 
Ce ea lamps: 


BOOK REVIEWS. 


ELEMENTS OF ELECTRICITY. By W.'‘H. Timbie. Pub- 
lished by John Wiley & Sons, New York, N. Y. 556 pages, 
and 411 illustrations. Bound in cloth, price $2.00. : 
It is recognized that a thorough grounding in the funda- 

mental principles of electrical theory and measurements is 
the beginning of an electrical engineer’s success. Numerous 
text books have been placed on the market each intending to 
serve this purpose. The one which has recently come to 
hand bearing the above title measures up admirably for the 
use of the young engineer and especially the student. The 
material shows careful presentation and a thorough knowl- 
edge of the principles underlying the operation of electrical 
machinery. So clearly are the technical features given that 
any reader has no difficulty in following the discourse on 
the subject. While the work is primarily a student’s refer- 
ence, it is equally valuable to practical electrical men. All 
theories show careful treatment and are made so simple that 
we heartily recommend the work for general reference on 
electrical topics: 

The subjects covered in this work are as follows: Mag- 
nets and Magnetism; Electro Magnets; Ohm’s Law; Power 
Measurements; Measurements of Resistance; Magnetic Field 
Due to Current; The Generator; The Motor; Applications of 
Plectrical Apparatus; Inductance Capacity; Electrochemistry; 
Photomometry and Electric Illumination; Electrical Measur- 
ing instruments; Alternating Currents. 

COMPENDIUM OF APPLIED ELECTRICITY. By Paul E. 
Low, M. E. Published by David McKay, Philadelphia, Pa. 
342 pages and 214 illustrations, price 25 cents. : 
This small volume is a condensed information bureau on 

subjects pertaining to the application of electrical energy. 

It gives a general idea as to the operation of different elec- 

trical apparatus showing illustrations and diagrams of the 

principal features. Due to its size it is a handy reference 
at any time and a means of investigating perplexing subjects. 
at the time they are met in practical work. 
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PERSONALS. 


L. S. RANDOLPH, Mem. Am. So. C. E., has been retained [ 


to report on a large hydro-electric power proposition in Hast 
Tennessee in the neighborhood of Bristol. 

D. C. & M. B. JACKSON have been retained by the Govern- 
ment of Great Britain to advise the Postmaster-General in 
regard to the value of the plant of the National Telephone 
Company, which will be taken over by the Government this 
year and made a part of the postoffice system. Professor 
D. C. Jackson sailed on the Lusitania on January 18th, to 
spend a week in London conferring in regard to the execution 
of the valuation. He will return by the Kronprinz Wilhelm 
which is due to arrive in New York February 7th. 

GUS LACHS has been appointed sales agent for the 
Century Electric Company in the State of Texas. Mr. Lachs 
is well known in this territory and his many friends wish 
him well in his new capacity. He can be reached at the 
following address: 1810 Main St., Dallas, Texas. 

GEORGE J. BROX, chief engineer of the Manti City Light 
and Power Company, is now elected city electrician, as the 
plant has been purchased by the city. Mr. Brox is an able 
electrical engineer, and has been connected with the Manti 
plant for ten years. 

A, EK. BOSLEY, of the American Carbon & Battery Co., 
Hast St. Louis, is making an extensive trip through the 
South, in the interest of the company’s line of carbon, graph- 
ite products, and wet and dry cells. He will visit the follow- 
ing Southern cities: Nashville, Chattanooga, Atlanta, Macon, 
Savannah, Jacksonville, Mobile, New Orleans, Montgomery, 
Birmingham, and Memphis. Any Southern firm interested in 
the above mentioned products can communicate with the 
home office at Hast St. Louis, Ill., and Mr. Bosley will be 
instructed to call in person. 


OBITUARY. 

WALTER DeFOREST BROWN, who was secretary and 
treasurer of the National India Rubber company, was 
drowned on December 9th while duck hunting. 
which Mr. Brown was, overturned and on account of heavy 
clothing and the cold water he was unable to save himself. 
He was 48 years of age and was born in Rehoboth, Mass. 
After graduating from Bryant & Stratton commercial school 
Mr. Brown became bookkeeper for Brownell & Field at Provi- 
dence. About 20 years ago he connected with the National 
India Rubber Co., and after two years was promoted to sec- 
retary, which office he held until about six years ago, when 
he was elected treasurer of the company also. Mr. Brown 
is survived by a widow, Mrs. Martha Jones Brown, and a 
daughter, Miss Viola T. Brown. 


INDUSTRIAL ITEMS. 

THE WALKER ELECTRIC CO., 329 Broad St., Rome, Ga., 
has recently opened for business at the above address. Mr. 
R. M. Walker is manager and a well known electrical engineer, 
having been connected for years with the Commonwealth 
Edison Co., Chicago, Ill., in the engineering department. He 
left this firm to go with the Buckeye Lamp Co., with whom 
he served a long period in their Chicago office. He came 
South a few years ago and became identified with the elec- 
trical business in Selma, Ala., under the firm name of Reeves- 
Walker Electric Co. During January, he came to Rome, Ga., 
and opened what will virtually be a branch of the Reeves- 
Walker Hlectric Co., but the name of the firm will be Walker 
Electric Co. All classes of electrical work, electrical con- 
tracting, interior wiring, plant installation, armature wind- 
ing, and all kinds of repair work will be done and a full line 
of electrical supplies and fixtures, will be carried. 

THE ALLIS CHALMERS CO. announces the removal of 
its Denver office to 1101-1104 First National Bank Bldg., 
‘Denver, Colorado. : 

ROBBINS & MYERS CO. No doubt a good many people 
were puzzled as to the meaning of the headlines to the adver- 


tisement of The Robbins & Myers Co., on page 82 of the - 


January issue of the SOUTHERN ELECTRICIAN, but the 
rest of the advertisement gives a clear and impressive an- 
nouncement of the line manufactured by this well known firm. 
‘The second line of the heading should have been “You Cannot 
Fill,’ the difference of only two letters changed the entire 
:sense of the lines, by the word “Fill” reading ‘‘Tell.” 
INDEPENDENT ELECTRICAL SUPPLY CO. Through 
the president of this company, Mr, H. H. Kabot, we are ad- 


vised that on account of a rapid growth of business, the com- | 


‘pany has been compelled to move. Since October 1, 1910 the 
entire eight-story building at 59 Warren St., New York City, 
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Everyone inter- 
ested in better 
Show Window 
Illamination 


should investi- 


gate the recent 
scientific devel- 
hl ee opment in that 
ere field. 


These Window Search Lights greatly increase the 


slight in the show window with the same current 

4 now using. 
Are the only reflectors ever correctly designed expressly for window 
lighting, scientifically correct and have the most perfect reflective surface © 
known. The results obtained kave never been equalled. This is a broad 


statement but positively proved by disinterested tests. Made three styles for 
high, medium and low windows. 

Comparison of results is challenged with any reflector made. 

The excellence of this reflector and the low rrice placed on it will make 


it the reflector universally used. On the market but this year, thousands in 
use in the léading stores. 


SOLD ONLY THROUGH THE ELECTRICAL TRADE. 


Send for free booklet, ‘‘The Efficient Illumination of Show Windows.” 


NATIONAL X-RAY REFLECTOR CO. 
225 Jackson Boulevard CHICAGO. 


has been occupied. A photograph of the new quarters is 
shown in the advertisement which the firm-has in this issue. 


CORRECTION.—In the January issue of SOUTHERN 
ELECTRICIAN on page 43 a description of the direct cur- 
rent compensare was given, showing an illustration of same. 
This compensare is manufactured by the Fort Wayne Elec- 
tric Works at Fort Wayne, Ind., and the term compensarc 
is a word which has been coined by that company and -ap- 
plied to their apparatus exclusively. We call attention to the 
fact that the Fort Wayne Electric Works were not given 


credit in the article which was published describing their 
apparatus. 


BOOKS AND CATALOGUES. 

THE BETTS AND BETTS COMPANY, 302 West 53d St., 
New York City, are about to issue a bulletin taking up the 
color caps which they are placing on the market for use in 
producing colors on electric signs. The bulletin will be 
printed in five colors and will show signs made by different 
sign manufacturers all over the country. The company does 
not manufacture electric signs for outdoor use, but equips 
them with flashers, color caps, and any special devices. 
Flasher Bulletin No. 62 is also to be off the press about 
February 10th. This bulletin will describe the various types 
of flashers handled by thé Betts & Betts Co., and of such a 
design as to be suitable for producing various effects on dif- 
ferent designs of signs. The company advises that they are 
desirous of making connections with some good agencies 
throughout the South. 

THE WESTERN ELECTRIC COMPANY has just issued 
Bulletin No. 1006, describing Non-Multiple Toll Switchboards. 
The apparatus presented in this bulletin is recommended for 
use as toll boards in either magneto or central battery ex- 
changes. They are recommended for use also as magneto 
exchange switchboards where a desk type board is desired or 
a switchboard with a lower key-shelf than is ordinarily pro- 
vided on local boards. 

THE DRIVER-HARRIS WIRE CO., of Harrison, N. J., is 
distributing booklet H, on resistance materials. 
let, besides presenting numerous quick reference tables, lists, 
contains information on two new alloys, “Yankee-Silver” and 
“Therlo” recently perfected by the company. A copy of the 
booklet will be sent upon request. 


I'eBRUARY, 1911. 
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The International Volt. 

Since January 1, 1911, a new value has been given the 
international volt which will be recognized as standard by 
all countries. This means not only that a basis has been 
established whereby international uniformity will now be 
secured both in definitions and specifications but a means 
is provided for keeping the standards of the different coun- 
tries in agreement. 

The new value of the volt was brought about by the 
adoption of a new standard value for the Weston cell, 
changing from e—1.019126 at 20 degrees Centigrade, 
previously used in this country, to e—1.01830 at the same 
temperature. Up to the present time the following values 
of the Weston cell have been in use in foreign countries: 
Germany, e—1.0186 at~20 degrees C.; Great Britain 
e—1.0184 at 20 degrees C. These differences of values have 
of necessity caused a discrepancy in the value of the volt 
and ampere in precise measurements. 

Since the value of the Weston cell formerly used, was 
larger in every case than the value now adopted as stand- 
ard, the new international volt is larger than the old one 
and all measurements based on the former value must be 
corrected, the volt 0.08 per cent lower and the watt 0.16 
per cent lower. While this change in value appreciably ef- 
fects only precise measurements where the potentiometer 
and other delicate instruments are used, there will be a 
slight change in rating and life of incandescent lamps. In 
discussing the results of the change in the volt, in his re- 


as 


port on the value of the international volt, S. W. Stratton of 


the Bureau of Standards says, “The watt is altered twice as 
much as the ampere and volt; that is 0.16 per cent., 50 watts 
on the old basis being 49.92 watts on the new. A 16 candle 
power lamp burning at 3.05 watts per candle power on the 
old basis takes 48.80 watts. On the new basis the same 
eurrent will be rated as furnishing 48.72 watts and the lamp 
taking therefore 3.045 watts per candle. The difference 
here is of course insignificant. A lamp giving 16 candles at 
110 volts will on the new basis of voltage measurement give 
16 candles at 109.91 volts. If, however, the voltage be made 
110 on the new basis the slight inerease in eurrent will 
make the lamp give about 16.08 candles.’ 

The change in the international volt follows as the re- 
sult of the initial step taken at the International Electrical 
Congress held at Chicago in 1893. Not all the countries 
represented at this Congress legislated on the electrical units 
adopted, and of those which did, no two adopted precisely 
the same definitions. In all the definitions adopted and in 
those of the Chicago congress, the ohm and ampere were in- 
dependently defined, the volt being defined in terms of these 
two units. While the difference in measurements on this 
account by various countries have not been large enough 
to be of commercial importance, yet in precise measurements 
when electrical instruments made in one country were to be 
used in another, these differences have often been embar- 
rassing. With the new universal standard, this will all be 
obviated and values derived by the same methods in one 
country will be identical to those in any other. 


x 
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Hydro-Electric Development on Saluda 
River, Greenville, S. C. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY H. M. WILCOX. 


N general there is an inadequate conception of the nature 

of hydro-electric developments, to which attention has 

been directed so persistently by the advocates of conserva- 

tion. It is popularly assumed that it is a comparatively 

easy matter to dam a stream, set up a few water wheels 

and sell the resultant electrical power. The numerous ex- 

amples of misdirected enthusiasm on the subject of water 

power possibilities have shown very strikingly the fallacy of 
this belief. 

The proper design of a hydro-electric plant is an enter- 
prise requiring a thorough engineering investigation as well 
as a thorough knowledge of economie and industrial con- 
ditions in the territory to be served by the proposed de- 
velopment. Too often large power houses have been erected 


ous that low costs per developed horse power avail not at 
all if there is no adequate market for the energy produced. 
Not only must the present conditions of supply and demand 
be most intimately studied, but the future possibilities should 
receive an equal share of attention. When properly con- 
ceived in this manner, there are few investments more fun- 
damentally solid than a hydro-electric development. 

The inherent value of a well developed water power, is 
illustrated by the success of'a power plant located on the 
Saluda River about four miles from Greenville, S. C. The 
site of the dam is near the main line of the Southern Rail- 
way between Greenville and Atlanta, Ga., and is well sit- 
uated with regard to obtaining materials by rail. The river 
slopes uniformly for some distance at this point while on 


Fig. 1. Hypro-Euecrric DEVELOPMENT ON SALUDA RIver. 


with too little investigation of the low stages of the river 
furnishing the power during the dryest seasons. Contracts 
have been entered into for supplying electricity up to the 
nominal capacity of the station and then in times. of 
unusual low water it has been impossible to furnish the 
amount contracted for. -In view of these and similar in- 
stances a water power development is in some eases looked 
upon with considerable suspicion. The lessons which the 
failures should undoubtedly teach are the necessity for care- 
ful planning of a plant and a proper design to best make 
use of the power available, as well as the most careful 
study of the possible market. 

Of all the factors entering into such an enterprise the 
last mentioned-is probably the most important. It is obvi- 


the east side of the river there is a high bluff with an out- 


cropping ledge. At the other side a field rises gradually from . 
the river edge to about the same elevation, thus affording 


an excellent situation for a dam of sufficient height to flow 
out the shoals and fill in the stream for several miles 


above the site, and providing a basin of sufficient extent for 


storage purposes. 


The country above the site of the dam is broken and the 
banks of the stream are generally high with small areas of - 


bottom lands so that the faerlities for large artificial reser- 
voirs are rather poor. The outline designated as contour 103 


on the map, shows the outlines of the storage reservoir cre- 
seven 


ated by the dam. ‘This extends upstream about 
miles, the entire area of the watershed being about 300 


q 
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square miles. Test gaugings were made of the stream flow 
and comparisons made with the results from hydraulie de- 
velopments further down the stream. The government meas- 
urements show that the rainfall on this upper portion of the 
river is from 54 to 56 inches proportioned almost equally 
among the seasons, with a maximum in winter and the dry- 
est season in the fall. The lowest reading of stream flow 
obtained during these investigations was 313 second feet. 
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Allowing, however, for a considerable shrinkage of the low- 

est gaugings and the known developments, it was estimated 

that the lowest minimum of the dryest year might be ex- 

pected to run as low as 252 second feet for brief periods. 
These figures were based on very careful studies of all 

available data on the flow of this river, the character of its 

watershed and by complete surveys and gaugings of the 
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stream. It seemed certain that the figures obtained were 
conservative and might be relied upon to the fullest extent. 
As work was about to commence, however, the flow of the 
Saluda seemed unusually small, even for that season of 
the year, and it was decided to make supplementary gaug- 
ings to be sure that the previous low water estimates were 
safe to reckon on. It was found that the stream flow was 
much below any previously recorded dry-season flow. The 
lowest measured flow of this period proved to be only about 
one-half of the estimated dryest season flow. The engineers 
decided, however, that this low stage. was..so. exceptional 
that it should not be used as a basis for judging the value of 
the development, but that this value should be estimated on 
the power available under usual conditions, making al- 
lowance, however, for the recurrence of extraordinarily 
low water by providing sufficient storage capacity to tide 
over such a period of insufficient flow. The value of this 
report was subsequently shown during the negotiations for 
selling the plant. Detailed measurements based on the 
contour map indicated the formation of a storage pond 
averaging about 600 feet in width at the level of the crest 
of the dam for seven miles up-stream. The total surface of 
the pond amounts to 20,000,000 square feet on the contour 
line through the crest of the dam and two feet variation in 
height affects this area only about 1 per cent. 

On the basis of a flow of 252 eubie feet per second, the 
night flow of thirteen hours would amount to 11,793,600 eu- 
bie feet; for the storage of which a height of only 61% 
inches is required at-the dam. Adding in the Sunday flow, 
it was found that the greatest height to provide for, from 
the stream flow under usual dry season conditions, would 
be 18 inches on the dam. The recommended increasing of 
the available head in unusually dry seasons ean be accom- 
plished by the use of flushboards of at least three feet in 
height. 

The power available was figured on a working day of 
eleven hours, six days per week, and on a basis of ordi- 
nary dry season flow, 315 second feet, amounted io 2,144 


Fig. 3. GEerNERAL VIEW OF GENERATOR Room. 
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H. P. delivered in Greenville. On the basis of 252 second 
feet as the minimum dry season flow, 1,714 H. P. would be 
available delivered in. Greenville. Figuring from the lowest 
recorded flow 140 second feet the power available would 
total 1,006 H. P. delivered. This last estimate is of course 
only to ‘be expected under extraordinary dry conditions and 
extra storage capacity was recommended by the engineers 
for this emergency, as already stated. 

A masonry dam to give a head of 37 feet was constructed 


across the river valley so as to take advantage of the high | 


banks, already mentioned, on either side of the river. The 
natural channel of the river was partially utilized as a race- 
way from the power house, thus saving a large amount on 
the cost of the station. The power house itself is at one 


. end of the dam with its roof about on a level with the 


bank. The building is, however, sufficiently high to avoid 
any encroachment by high water in the river below at any 
season. Five S. Morgan Smith water wheels were installed, 
direct connected to four 600 K. W. and one 200 K. W. 
Westinghouse generators with horizontal shafts. These ma- 
chines are located in a single row the length of the operat- 
ing room. ; 

The main generators are of the revolving field type hav- 
ing 28 poles and generating three-phase alternating current 
at 60 eyeles, 13,000 volts, at 257 R. P. M. The generators 
are specified to carry 25 per cent overload with an effi- 
ciency of not less than 93 per cent under full 
load and 91 per cent at half load. The 200 K. W. unit is 
of the same type as the larger machines and runs at 450 
revolutions with an overload capacity of 20 per cent. All 
the cables from the generators are run in conduits under 
the cement floor which is provided with removable sections 
for the purpose of examination and repairs to the run-ways. 

There are four direct current exciters provided for in the 
design of this station. For regular service a 70 K. W. unit, 
direct connected to one of the main water wheels provides 
excitation for all four of the 600 K. W. generators and also 
provides station lighting at 125 volts. Two 35 K. W. ex- 
eiters each capable of supplying two main generators, are 
belted to the main generator shafts and run.at 850 R. P. M. 
Theres a 12 K. W. exciter direct-driven from the shaft of 
the 200 K. W. A. C. generator. This machine excites the 
fields of the 200 K. W. machine and also furnishes station 
lighting when the four main machines are not in use. 

On the down-stream side of the power house, a projecting 
compartment extends up to the roof and carries the high- 
tension transmission lines and switches with their govemn- 
ing apparatus as well as the generator switches. This is 
known as the wire tower. -On the generator room side 
of the tower there are two archways in which are located the 
switchboard, consisting of nine panels in two sections, five 
panels for A. C. generators and ‘two panels for exciter serv- 
ice, set in one ‘bank, while in the second section in another 
arehway, are he, two panels for outgoing feeder control 
service. 

The panels are of blue Vermont marble 24 inches wide, 
90. inches high, and .2 inches thick, mounted on a wrought- 
iron angle frame which is securely fastened t6 the wall at 
the back and serves to connect the various panels of the 
board. The main generator oil switches, which are located 
in the compartment of the wire tower above the switch- 
board, are equipped for remote mechanical control by 
means of a switch lever on the generator panel. These gen- 
erator switches are all 100 amperes capacity. Each genera- 


- the location for a hydro-electrie development and the pre- iy 
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tor panel also contains one 150-ampere double-pole field dis- 
charge switch for the direct current bus, the field rheostat 
as well as the usual ammeters and voltmeters, plugs, fuses, 
ete. The fifth generator panel is similar to the other four 
except that the instruments are for smaller capacities. One 
of the exciter panels contains the controlling and indicat- 
ing instruments for the two 35 K. W. belted exciters while 
the second exciter panel carries the instruments for the 75 
K. W. and the 12 K. W. exciters. Triple pole knife blade 
switches are installed on these panels, rheostats for the ex- 
citer fields and one main station lighting switeh. 

There are two 3-phase 3-wire feeders, each being pro- 
vided with a separate panel on the board. ~ Each feeder is 
eapable of carrying the entire output of the station, or ap- 
proximately 2,600 K. W. at 13,000 volts, 200 amperes. The 
oil switches for controlling these feeders are also located in 
the wire tower and are equipped for distant mechanical op- 
eration from the switchboard. Each is of the plunger oil. 
type and of 200 amperes capacity. Each feeder panel ecar- 
ries one 150-ampere polyphase integrating wattmeter to 
show the power input to each feeder, three 200-ampere A. C. 
ammeters, one per phase and one A. C. voltmeter. The usual 
plugs, fuses, connection posts, are provided. The bus bars 
are of 95 per cent copper and run in separate cells made of 
soapstone slabs, 11% inches thick and 12 inches apart. At 
the top of the wire tower choke coils are installed on each 
feeder as well as horn lightning arresters. The transmission 
line is carried across country on poles in a nearly direct 
line to the city of Greenville, where the stepdown transform- 
ing station is located. ; 

The cost of the plant entire, including the sub-station in 
Greenville and meters, transformers and pole lines to con- 
sumers was approximately $375,000. This figure is un- 
doubtedly high for such developmenfs, but the subsequent — 
history of the plant emphasizes the truth of the fact that 
first cost is of secondary importance compared with the 
advantage of a proper location. The plant was erected at 
a point not only favorable to profitable disposal of its pro- 
duet, but also of strategical importance to the development 
of the water power monopoly of that section—the Southern _ 
Power Company., So valuable was its position deemed by 
the controlling factors of the latter corporation that it 
had been operating but a few years when it was sold on 
most satisfactory terms hy the original owners. The 
Southern Power Company is now operating this plant in 
conjunction with others of their hydro-electric develop- 
ments in this section of South Carolina. This installation 
has justified. the faith of the engineers in the possibilities of 


dicted market in Greenville and its environs had material- — 
ized most. satisfactorily. Among other results’ of. the com- 
pletion of this power plant may be mentioned. the fact that 
the street car and lighting systems of Greenville are now 
provided witl their motive power entirely from this plant — 
and several mills are also purchasing power from the 
company, one in particular having abandoned . a steam 
plant in favor of purchased electricity. | 
The preliminary survey and examination of the power site ‘6 
for the plant above described, together with a determination 
of the general characteristics and cost of the development 
were made by Lockwood Greene & Co., Engineers of Boston, 
Mass. The success of the development makes it a ready ref- — q 
erence for an appreciation of the advantages of hydro- q 
electric power when properly handled. 
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Alternating Current Engineering. 


(Contributed Exclusively to SourHERN ELEcrricran.) 
BY WILLIAM R. BOWKER.* 


HE object of this serial technical artiele is to deal in 
a concise, non-mathematical and condenséd manner 
with alternating current theory, beginning at elementary 


principles and following along the lines of apparatus, lay- - 


outs and operation. 

A eurrent of electricity may be induced or generated in 
a metallic wire or conductor by placing it into a certain 
convenient and practical relative location or position with 
a magnetic field, that is, a space or condition possessing 
magnetic properties. 

The simplest practical relation that will ‘attain the de- 
sired object is shown in Figs. 1, 2 and 3, in which Fig. 1 
represents a rectangular coil of wire or metallic conduétor, 
A,B,C, D. Fig. 2: shows a magnetic field energized between 


the poles of a magnet, one of which is marked’ N (north) 


and the other S (south), the magnetic lines of force pass- 
ing straight across from N to S as shown by the arrow- 
heads. 


FIGS./&3. 
Figs. 1 ro 6. FUNDAMENTAL PRINCIPLES OF CURRENT 


' GENERATION. 


The fundamental principles of electro-magnetism state, 
that to generate or induce a current of electricity in a wire 
or conductor, there must be either: (1) relative movement 
or change of position between the inducing medium and 
the induced cireuit, or else (2) a relative change of mag- 
netic strength or current strength, one depending upon the 
other, between the inducing and induced cireuits, that is, 
when they do not move relative to each other. 

In practice, both fundamental principles are utilized; 


_ the choice being largely determined by what kind of appa- 


¥ 


ratus and appliances are used and the object to be ful- 


~ fillea. 3 ; 


iaeet the University of Southern California, 


For the purpose of generating a current of electricity in 
practice, the relative movement of essential parts is usually 
adopted. One method is to have a powerful magnet suit- 
ably shaped and assembled in the space between two or 


“more pole faces where rotates a coil or coils of wire or con- 


ductors suitably arranged, assembled and supported. 


*This article is the first of a number which will be pub- 
lished in Southern Electrician covering the entire field of 
alternating current engineering. Special reference will be 
made to central station equipments and operating conditions. 


' Mr. Bowker is an electrical engineer of wide experience and 


was formerly Professor and Head of Electrical Engineering 


Los Angeles. He 


2 presents in these articles the theoretical and practical features 


' will be of general interest to all engineers having 


| 


lear manner, that the information 
of A. C. systems in such ac ape 


electrical apparatus.—Editor. 
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Referring to Fig. 3, the essentials will be seen, namely, a 
conduetor and field poles in their simplest practical form to 
generate and deliver an electric’ current. N. S. represents 
the outline of two poles of a ‘powerful magnet giving the 
physical condition of a magnetic field. The direction of this 
magnetic field, being composed of many thousands of in- 
visible magnetic lines of force, is in this particular instance 
traveling horizontally in a straight line. If a rectangular 
coil of wire, A, B, C, D, is now caused to retate or re- 
volve in this magnetie field there will be generated therein 
a current of electricity. 

The current is generated in the coil by the act of cut- 
ting through the magnetie field and the sumplest way to con- 
ceive of this cutting through an invisible energy field, is to 
assume that the magnetic field is composed of thousands 


of silk or cotton threads, and the limbs, A; B,C, D, of ” 


the coil to possess a razor edge which in rotating ‘cuts 
through the threads. This is the mechanical analogy, but 
there is this great difference between the mechanical anal- 
ogy, and what in actual reality takes place magnetically. 
When the mechanical threads are cut transversely across 
they would need renewing again by some mechanical means 
at each revolution, while the magnetie field is kept auto- 
matically renewed and practically continuous by reason of 
its physical and scientifie nature. 

Now the strength of the current of electricity generated 
will not be equal throughout all the relative angular degree 
positions of the coil during one revolution, the current gen- 
erated being weakest when the plane of the coil is at right 
angles to the plane of the magnetic field, that is, when the 
limbs, A, B,C, D, are at zero and 180 degree positions. The 
current is strongest or at its. maximum when the plane of 


the coil is parallel to the plane of the magnetic field or at 


90 and 270 degrees. 

The position of minimum eurrent is shown in Fig. 4, in 
which the plane of the magnetic field along N. S. is rela- 
tively at right angles to the plane of the coil A, D. The coil 
A, B, C, D, is now shown edgeways, whereas in Figs. 
1 and 3 it is shown in perspective. In this 0 to 180 de- 
grees position, no current is generated, but in rotating to- 
wards positions 90 to 270 degrees shown in Fig. 5, the 
second condition is assumed. That is the plane of magnetie 
field is parallel to plane of coil A, D,’and when the single 
rectangular coil is in this position the maximum current 
strength is generated, because in this position the two limbs, 
A, B, C, D, are cutting transversely across. or through a 
maximum number of magnetic lines of force. 


It is well here to draw ‘the attention of the reader to the 
facet that it is only the limbs A, B and C, D, that actually 
perform any function in the cutting through the magnetic 
field and current generation. The end connections, A, D 
and B, C, are not usefully employed, they do not cut mag- 
netic lines transversely, only slipping through them. They 
are the back and front metallic connections for the actual 
generating conductors A, B, and C, D. 


96 


“SOUTHERN ELECTRICIAN. 


In the intermediate angular degree positions between 0 
and 180 and 90 to 270, the current strength will increase 
from a minimum at zero and 180 degrees position to a max- 
imum at 90 and 270 degrees. It will be noticed that while 
the limb A, B is cutting the magnetic field from top to bot- 
tom, the limb C, D, is cutting the lines of foree from bot- 
tom to top, therefore, it is obvious that the two limbs eutt- 
ing the magnetic field in opposite directions will have gen- 
erated in them a current in opposite directions considered 
relatively; although the eurrent will flow around the coil 
in one direction considered as a whole. 

The currents will be induced and flow in a direction as 
shown by the arrow, Fig. 3, during one-half revolution of 
the coil or while the limb A, B is traveling from 0 to 180 
degrees, and while C, D, is traveling from 180 to 360 de- 
grees, zero, and 360 degrees being at the same point con- 
sidered in angular degrees. At the same time the current in 
limb A, B will start with a minimum value at 0 degrees, 
gradually increasing to a maximum strength at 90 degrees 
and decreasing to zero value again at 180 degrees. All the 
time the current is being generated to travel in one di- 
rection: during the first half revolution, but with ‘a fluctuat- 
ing current strength value. Likewise a similar action will 
take place in limb C, D, only the current will flow in an 
opposite direction to that in A, B. 

During the second half of the revolution the same eur- 
rent variation will take place, but at 180 degrees the di- 
rection of current in limb A, B reverses in direction, be- 
cause after passing this position it now assumes the rela- 
tive degree position -that C, D possessed during its first 
half revolution. Therefore during one complete revolution 
of the coil the current reverses in direction in each limb 
onee, that is, at the 0, 360 and 180 degree position. 

The relative values of the current strength changes and 
direction ean be graphically illustrated by Fig. 6 in which 
the cirele described by the rotation of the coil A, B, C, D, 
can be straightened out into a line, and the 0, 90, 180, 270, 
360 and intermediate degree locations outlined. Being a 
minimum at 0, 180 and 360 degrees the curve representing 
the current strength can be shown by no vertical height 
either above or below the line, while the vertical heights of 
the lines above and below this straight datum zero line ean 
be assumed to show current values for the several degree po- 
sitions, which the rotating coil traverses during its revo- 
lution. We have the longest lines at 90 and 270 degrees, 
and by erecting lines at the intermediate degree positions 
from 0 to 360, although only two lines at 90 and 270 de- 
grees are here shown and connecting the tops by a curve 
as shown, we get a graphic illustration of how the current 
increases and decreases in strength. From 0 to 180 de- 
grees the curve is shown above: the datum line, while from 
180 to 360 degrees below the line. This indicates the cur- 
rent flowing in opposite directions during one complete 
revolution of the rectangular coil. This current reversal dur- 
ing each revolution gives us a simple alternating or single- 
phase current and it can be collected by two brushes press- 
ing on slip-rings located upon the ends X, Y of the ree- 
tangular coils. 

This description is that of a dynamo in its simplest prac- 
tical form, and the magnetic field between the pole pieces 
may be considered as the inducing medium and the ro- 
tating coil, the medium in which the current is induced. A 
dynamo in such a simple form would not be useful for 
practical purposes, as the fluctuation of current strength 


. 
‘ 
‘. 
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would be too great. .To overcome this disadvantage and 
also to generate greater power, we in practice assem- 
ble an armature composed of a number of conductors or 
coils, that is a multiplication of the single coil, which when 
caused to rotate in the magnetic field generates a current 
of electricity practically uniform in strength. This current 
reverses its direction at the 0 and 180 degree positions and 
flows as an alternating current throughout the external cir- 
cuit, unless caused to assume a continuous direction by 
means of suitable brush gear. 

The magnetic field may be produced by several methods, 
but the most practical is to use a field magnet composed 
of iron or steel, energized by a coil or coils of wire, and 
known as an electro-magnet. : . 

So much for the elementary principles of single-phase 
alternating currents. For generating two-phase and three- 
phase currents, the alternators must be designed with two 
or three separate windings, so spaced as to come into in- 
ductive operation in regular succession. There will thus 
be two or three independent circuits of equal voltages 
which may be connected up in either what is technically 
known as a star or Y and mesh or delta groupings. 
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FIG. 8. 
Figs. 7 anp 8. Tur EssenriaAL FEATURES or 2-PHASE AND 
3-PHASE CIRCUITS. 


To transmit two-phase currents four-line wires may be 
employed and for three-phase three wires. In Fig. 7, 
the poles of a field magnet are outlined and an armature 
core on which is wound four coils, A, B, C, D. - By suitably 
connecting these together we can generate and collect a two- 
phase current. The center lines of these 4 coils would be 
as shown set 90 degrees apart. 

The elementary principle of three-phase currents is 
shown in Fig. 8, in which we have three coils, A, B and C, 
set apart at an angular displacement of 120 degrees, so that 
when caused to rotate they come into action at regular peri- 
odie intervals and generate a three-phase current. These 
three currents may be connected with three external wires 
in two different ways. 
delta grouping, as shown in Figs. 9 and 10. 


J PHASE 
CIRCUIT 


CIR CLU/ TF 


CAG Icy 


FIG 10. 


_Fies. 9 anon 10. Star anp Mesu or DettaA CONNECTIONS 


FOR 3-PHASE CIRCUIT. 


The methods of construction as shown in Figs. 7 and 8 
would not be utilized in practice because the coils as 
shown, only cover a fractional part of the cireumference 
of the armature core, producing a very irregular or flue- 
tuating voltage and current. 
ever, a practical generator by so constructing as to com- 
pletely fill up the core with wires, coils or conductors suit- 
ably arranged and connected. This essential condition is 
more nearly realized by the outline diagrams shown in Figs. 


11, 12, 13 and 14; in whieh Figs. 11 and 12 show two meth- — 
ods of collecting currents from a two-phase generator, and 


Figs 13 and 14 from a three-phase generator. 


We can readily realize how- 
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A star or Y grouping and mesh or ~ 
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In Fig. 11 is shown the generating coils and internal 
connections for a two-phase. cireuit, in which the currents 
are collected and distributed externally by means of four 
slip-rings and four brushes. In Fig. 12 is outlined the 
eoils and connections of a two-phase cireuit in which the 
eurrents are collected and distributed by aid of three 
slip-rings and three brushes. In Fig. 13 it will be noticed 
that the six free ends of the generator coils are connected, 
two ends on each one of the three slip-rings, forming a tri- 
angular or mesh grouping. The first winding on the gen- 
erator is connected between slip-rings 1 and 2, the second 
between 2 and 3 and the third between rings 3 and 1. In 
Fig. 14, the beginning of each winding is connected to one 
of the collector slip-rings and the other free ends are 
eoupled to a common junction. This system of winding 
forms what is technically known as the star grouping. 


FIG I 


Fires. 11 anp 12. 


2 FIG 12 
INTERNAL GENERATOR CONNECTIONS FOR 
2-PHASE CIRCUITS. 

Referring to Fig. 7, we have an arrangement of two sets 
of coils at right angles, from which we ean collect two 
alternating currents. In this particular case, when the 
eurrent generated in the first coil is at a maximum value 


. that is at 90 degrees, the current in the second eoil is a 


minimum value at 0 degrees. At the time that this condition 
exists, the two currents differ in phase by 90 degrees, or 
the current generated in phase B coils, lags behind the cur- 
rent generated in phase A coil by a quarter of a period, 
that is, 90 degrees phase difference. A period is consid- 
ered 360 degrees and 90 degrees one-quarter of this. In 
this ease they are then said to be in quadrature. 

This phase difference is graphically outlined in Fig. 15, 
and it is simply constructed by superimposing a second 
curve generated by phase B on the same horizontal datum 
line, and combining the two on one curve sheet, on which the 
second curve belonging to phase B is drawn 90 degrees or 


Two-PHASE ALTERNATING CURRENT DIFFERING IN 
PHASE BY 90 DEGREES OR IN QUADRATURE. 
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THREE-PHASE ALTERNATING CURRENT DIFFERING 
IN PHASE BY 120 DEGREES. 
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a quarter of a period behind the curve of phase A. It will 
be noticed that Fig 15, is formed by taking two of the Fig. 
6 outlines and superimposing one on the other. A mechani- 
eal analogy which very simply illustrates the two-phase 
quarter period currents, is when we consider a prime mover 
that possesses two cranks in which one is set at an angle 
of 90 degrees behind the other. 

Referring to Fig. 8, is shown an armature with three 
coils set at an angular displacement of 120 degrees. Thus 
we may have three separate circuits each conveying a 


separate alternating current and the three currents related 
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to each other in such a way that each one differs in phase 
from the one next it, by one-third of a period or 120 de- 
grees. Such an arrangement is spoken of as a three-phase 
alternating current cireuit and it may be graphically rep- 
resented by Fig. 16, in which A, B and C represent the 
current variation in the respective three coils or windings, 
and their relative phase difference. Both two-phase and 
three-phase currents are known as polyphase currents. 

Up to the present time we have only spoken of the word 
current, and it is now well to realize that to cause a current 
of electricity to flow in the generating coils an electro- 
motive force, e. m. f. or electric pressure is required. This 
dual condition of e. m. f. and current in combination with 
the one or more other conditions, resistance, inductance, ca- 
pacity, ete., im a cireuit, introduce interesting actions and 
reactions of which a clear understanding is essential. 

Alternating currents do not always keep step with the 
alternating volts or e. m. f. impressed upon the cireuit. Re- 


FIG. 7/3. FIG. /4, 
Figs. 13 anp 14. InvTERNAL GENERATOR CONNECTIONS FOR 


3-PHASE CIRCUIT, SHOWING DELTA AND ST4R 
CONNECTIONS. 
ferring to Fig. 6 the curve shows the variation of e. m. f. or 
current during one period, and this variation may occur 
many times in a second, say 25 to 120. This is known as 
the frequency, sometimes ealled periodicity. 

The currents accompanying these periodic variations of 
electromotive force are also periodic; they rise to a maxi- 
mum, fall to zero, reverse, rise to a maximum, fall to zero 
and so on. The frequency or periodicity of the e. m. f. is 
that of the current. There is, however, this important dif- 
ference. Alternating currents do not exactly keep time with 
the alternating electromotive forces, so that the maximum 
current value is not attained at the exact time that the 
instantaneous value of the e. m. f. is a maximum, but oc- 
curs a little before or a little after it, according to the 
nature of the cireuit. 

It must be carefully noted that the actions and reactions 
due to capacity and inductance in an alternating current 
circuit are of the greatest practical importance. If there 
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is inductance in the circuit the current will lag behind the 
e. m. f., if there is eapacity in the cireuit the current will 
lead the e. m. f. If there is an inductive resistance such 
as a coil of wire included in the cireuit it will cause the 
current. to lag, that is, the maximum value of the current 
will oceur later than the maximum value of the e. m. f. 
producing it, while a condenser which possesses capacity 
will cause the current to lead, that is, the maximum value 
of the current will occur before the e. m. f. attains its 
maximum value. 

Induetanee has another effect of more importance than 
any retardation of phase; it produces reactions of electro- 
motive force, choking the eurrent down. While the current 
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iS increasing in strength, this-reactive effect of inductance 
tends to prevent it rismg. The lag produced by inductance 


is shown in Fig. 17, in which the dotted curve V, V, V, rep- 


resents the variation of e. m. f. or voltage; whilst the curve 
marked C, C, C, represents the variation of current. It 
will be seen that the maximum value of the current occurs 
at a later period than the maximum value of the e. m. f. 

As before stated there are two properties of a cireuit 
which have certain actions in relation to alternating eur- 
rents, being the effects of self-induction and capacity. The 
effect of self-inductance in a circuit, is to decrease and im- 
pede or retard the current. Every circuit possesses more 
or less capacity and is a condenser, the effect of capacity 
being to increase and accelerate or lead the current in ad- 
vance of the e. m. f. Therefore an alternating eurrent 
flowing in a circuit possessing considerable self-inductance 
will lag or fall behind the impressed e. m. f. causing it. 
When traversing a cireuit having considerable capacity it 
will be in the lead or travel in front of the impressed e. m. f. 
causing it. 
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We can, therefore, by inserting into a circuit possessing 
self-inductance a condenser of suitable capacity, cause the 
impedance to be diminished, and the current strength in- 
creased, Also, by inserting a piece of apparatus possessing 
self-inductance such as a choke or impedance coil, we can 
cause the impedance to be increased and the current 
strength diminished. Thus it is seen that inductance and ea- 
pacity produce opposite effects and ean be utilized to neu- 
tralize each other’s actions. By suitably choosing a capacity 
and inductance of equal amount the current neither lags nor 
leads and the current is said to be in phase with the e. m. 
f. producing it. The understanding of these actions and 
reactions, and the utilizing of different appliances or appa- 
ratus to produce certain essential conditions, are of the 
greatest importance in the practical application of alter- 
nating currents. ; 

The next article on this subject will take up’ inductance 
and capacity in circuits, also the features essential in the 
transmission of electrical energy. 
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Review of Central Station Practice and 
Developments in England. 


(Contributed Exclusively to SouTHERN ELECTRICIAN.) 
BY CECIL TOONE, AN ELECTRICAL ENGINEER IN ENGLAND. 


ADVANCE IN LAMP CONSTRUCTION. 

It is unnecessary to descant at length upon the various 
high efficiency lamps which have recently been introduced, 
since all these have spread to or originated from, the United 
States. The two classes of lamp, which have so greatly af- 
fected the lighting industry in this country, are flame ares 
and, yet more important, metallic filament lamps. The are 
lamp load of most stations is relatively small and moreover 
the user of are lamps generally desires a maximum of light 
rather than a minimum energy consumption. Thus it is 
that the metallic filament lamp, used by large numbers of 
consumers to whom reduced energy bills are at least as im- 
portant as increased lighting, has had so great an effect on 
central station economics. 

During the past few years new processes of filament 
lamp manufacture have been under development and new 
factories have been opening and expanding, but now that 
types are more or less standardised, the drawn tungsten 
“Mazda” filament being among the most successful, 
numbers of large factories are approaching their full out- 
put, competition between makers has become very keen and 
_ prices are falling rapidly. Ten per cent reductions have be- 
come quite common of late and the price of metallic fila- 
ment lamps is now only 30 per cent to 50 per cent of that 
obtaining a few years ago. The reduced prices will doubt- 
Jess increase the total sale but even so, it seems probable that 
in the near future that the supply of metallic filament 
lamps will exceed the demand. ‘Though there is still diffi- 
culty in making 200-volt lamps of 20 to 30 candle pow- 
er or less, the mechanical properties of types on the mar- 
ket are much better than was the case a few years ago and, 
whereas wholesale purchasers can now be sufficiently in- 


dependent to refuse responsibility for breakages in transit, 
the strength of lamps is so much increased that manufac- 
turers do not suffer heavily from the added liability. 

The present tendency in metallic filament lamp mianu- 
facture is to employ but a single length of filament in each 
bulb, thus avoiding the numerous joints required in the 
earlier patterns which had a‘ number of simple U loops in 


series. This improvement, only made possible by recent ad- _ 


vances in the art drawing the wires coneerned, tends to 
uniformity, elasticity and long life of the filament. The- 
“anchors” by which the successive loops of the filament are 
suspended are usually quite large loops of fine wire instead 
of the comparatively stiff hooks used for the purpose in 
earlier lamps. Various methods of flexibly supporting 
metallic filaments have been tried but the very light mass 
of the latter is an obvious difficulty. In order that the 
spring suspension may “give an additional resilience it 
should simply be formed by a prolongation of the filament 


wire itself, twisted loosely round the leading-in wire a few - 


times before cementing or welding. This short length of 
“slack” gives the requisite cushioning effect without per- 
mitting any serious oscillations such as would likely break 
the filament more certainly than the direct vibration it is 


sought to minimize. Other more expensive anti-vibration 


devices are in use but are seldom more effective than the 


-above, while materially increasing the cost of lamp construe- 


tion. 
In most towns, particularly where very heavy street traf- 
fic exists, metallic: filament lamps are flexibly suspended 


from their standards in order to lessen the risk of fracture ~ 


by vibration. Such flexible supports must be carefully 
chosen or they may synchronise with and aggravate the 
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_ publicity literature. 
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primary vibration, thus being actually worse than use- 
less. There is still room for great improvement in anti- 
vibration suspensions such as will enable the use of metal- 
lie filament lamps in mills, engine sheds, and similar places 
subject to héavy vibration. The desideratum that metal- 
he filament lamps should burn in any position is also imper- 
feetly realized at present. 

Metallic filament lamps, particularly of the drawn-wire 
type, do not. deteriorate appreciably by blackening and it 
is generally English practice to burn them till natural fail- 
ure occurs. Nevertheless, in certain squirted filaments, in 
which an organie “binder” is employed during the early 
stages of manufacture, blackening of the bulb subsequently 
occurs, probably owing to traces of carbon derived and 
residual from the organic binding material. It is found 
that this may be largely avoided by painting various phos- 
pham mixtures on the glass stem supporting the filament 
framework. As drawn filaments will probably be mainly 
used in future, this difficulty and its remedy are of transient 
importance. 

Flame ares employ carbons impregnated with various 
salts of which calcium fluoride is generally the chief eon- 
stituent. Where this is the ease fumes are given off by 
the are in considerable quantities and, condensing on neigh- 
boring bodies, leave a white deposit which is itself very 
opaque and very adherent and which, probably by reason 
of traces of free hydro-filuoric acid in the fumes, actually 
etches a light frosting on any glasswork on which it. col- 
lects. Such deposits not only obscure are lamp globes, 
as much as 25 to 30 per cent total light being thus lost by 
early flame arcs even during a 20 hours run, but have 
been known to etch adjacent shop windows, mirrors, ete., 
and to damage general goods near-by. Their presence 
must obviously be injurious to health. In later flame are 
lamps this trouble has been avoided by earrying the fumes, 
by convection, to a deposit trap or chamber; while, in ares 
for outside use only, an inner dioptrie screen improves the 
polar distribution of light and incidentally provides the 
baffle-plate necessary to induce a continuous smart con- 
vection current carrying all fumes clear of the outer globe 
and outside the lamp through appropriate port. holes, the 
inner globe being itself too hot to receive the deposits. 


GENERAL ORGANIZATION,, TARIFFS AND PRICE PER UNIT OF 


ELECTRICITY. 

Until quite recently, English central stations have been 
lamentably lacking in even the most simple organization 
for pushing the sale of their commodity and even now 
there is much room for improvement in this respect. It 
must be remembered, however, that the publicity methods 
and literature which attract the American publie would be 
unfavorably received by the average British householder 
who prefers a less strenuous and more “by-your-leave” 
mode of attack. 

Most large central stations, whether company or munici- 
pally owned, now organize a permanent show room, or pe- 
riodical special shows, backing this up by an information 
bureau, the staff of which also attends to the despateh of 
That special electrical shows are a 
cheap and effective advertising medium may be gathered 
from the results of a Wimbledon, London, exhibition; $935 


- was spent on arranging a display at which close to 25,- 


000 visitors attended, excellent results being seeured in 
subsequent enquiries and business. 


the central station. 


& 
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Many municipalities find that it pays to illuminate pub- 
he buildings, bandstands and so on, very lavishly, so as to 
arouse public interest in electrie lighting. The consequent 
increase in business naturally more than compensates for 
the apparently extravagant administration of public funds. 

Concerning the general scheming of tariffs, the attitude 
more and more frequently taken up is that of regarding 
the supply station and its consumers in the hight of a eo- 
operative concern in which the consumers pay ‘between them 
and pro rata, aecording to the nature and extent of their 
installations, a certain fixed annual total, ensuring the finan- 
cial stability of the station, i. e., its ability to run its ma- 
chinery at a suitable net profit. Then, since the cost of 
running continuously at full load is little greater than run- 
ning under a variable load and is proportionately far less, 
a very small charge per kilowatt hour ig made, thus in- 
ducing the consumer to use a maximum of current, within 
the limits to which his fixed annual payment confines him. 
The overall load factor of the station is thus improved and 
further reductions in the “fixed” charges become possible. 
Such a system of charging is fairer though more complex, 
than a levy per kilowatt hour, independent of the nature 
of the demand. . ; 

An interesting move in another direction has been made 
by the Southampton Corporation in offering electricity for 
domestic cooking and heating at 1 cent per kilowatt hour, 
lighting 5 cents to 7 cents per kilowatt hour, flat rate and 
with no meter rent. These terms are the most favorable of 
the kind offered in the United Kingdom and represent a 
bold attempt to solve the problem of equalizing day loads 
and extending the utilization of electric supply. It remains 
to be seen whether the increased demand will adequately 
compensate for so low a tariff. 

Various sliding seales and preferential tariffs are widely 
employed in this country. Thus battery charging and base- 


ment lamps ean usually be supplied at reduced rates if the 


consumer will pay for the installation of suitable means of 
discriminating such loads from others less favorable to 
Hoist motors, on the other hand, are 
often penalized by a higher rate per unit owing to their 
“peaky” and intermittent demand. Outside ares are often 
granted a preferential rate owing mainly to their long-hour 
steady demand and partly to the good advertisement they 
represent; more might certainly be done in this respect to 
encourage liberal and striking lamp installations in public 
places. Shops, advertising signs, theaters and churches are 
also generally supplied at somewhat lower rates than those 
accorded to the ordinary householder. For very large con- 
sumers a popular charging system is such a rate up to 
such an annual consumption and then a progressively in- 
creasing rebate on consumption above this and other suc- 
eessively higher limits. Miscellaneous power and lighting 
consumers are generally subjected to a certain flat rate per 
kilowatt hour consumed plus a certain minimum annual 
charge based on the general nature of their demand. In 
other eases, the supply of from 5 per cent to 10 per cent of 
the power demand for lighting purposes, at power rates, is 
a concession much ‘appreciated. : 

Gas companies’ charges are quite “flat” in most dis- 
tricts, with the exception of an occasional rebate to con- 
sumers using large town-gas engines, and the average 
householder and small power user withstands every effort 
to explain why such a delightfully simple charging system 


100 . 


cannot also be adopted for electricity supply. It appears 
to be impossible to demonstrate to the layman the difference 
between the two cases, the gas company, with its large 
“holders” from which supply may be drawn at any time 
and to any extent without affecting the cost per 1,000 cubic 
feet to the company; and the electric station, with its very 
limited storage cell capacity, usually employed to the full 
during peak hours and, in any ease, costing much to main- 
tain, and the designs of its whole plant controlled by the 
peak demand. 
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Until 100 per cent load factor is approached very much 
more closely than is at present the case, central stations 
must safeguard themselves and encourage approach to this 
ideal, by respectively : (1) Charging for each kilowatt hour, 
what the latter costs to the station a suitable percentage 
profit. (2) Charging less to bulk-consumers, particularly 
during light-load hours. 

The appropriate charge for any given demand is reg- 
ulated largely by the existing demand ‘already on the sta- 
tion at that time and the total capacity of the station ma- 
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The large power user is far more valuable to the central chines. Thus ia consumer can generally obtain energy at 


station, kilowatt hour for kilowatt hour, than the small 
lighting consumer and can therefore be granted cheaper sup- 
ply. The different tariffs for similar loads in different 
towns are due to different costs of generation and to varia- 
This is es- 
pecially noticeable in the charges for “traction” powér; in 
some municipal concerns the bare works-cost of the supply 
is debited to the tramway department while in other eases 


tions in the items included under this charge. 


WRIGHT TARIFFS FOR LIGHTING, 
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a tariff covering generation, distribution and even other 
services, is in force. In street lighting for instance, the 
charge per ‘burning hour may cover energy consumption 
alone or may include the cost of carbons and complete 
maintenance, see also “Street Lighting.” 


nearly “power” rates for all purposes during the day and 
must then pay nearly “lighting” rates for his power de- 
mand during peak hours, or he may pay a flat overall rate 
at which the station can afford to take good with ill. It is 
often most satisfactory both.to the station and to the con- 
sumer, apart from the cost of the more elaborate meter re- 
quired, to work on a two-rate tariff. This is especially de- 
sirable in houses using electrical energy for power, heating 
TABLE X WRIGHT TARIFFS FOR POWER. 
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The most common Wright tariffs are clearly; 


14 cents to 8 cents 
14 cents to 6 cents 


for Lighting, and 8 cents to 3 cents for Power. 
12 cents to 6 cents 1 
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and cooking purposes and in offices, warehouses and so on, 
needing artificial light during the day. 

Rather than grumble at the complicated tariffs employed 
by central stations, the consumer should appreciate the ac- 
euracy with which the cost of supply can be determined at 
all hours, thus facilitating a strictly equitable charge for 
all demands. 

During the past six years there has occurred a decided 
decrease in the selling price of electrical energy both for 
lighting and power purposes, this being demonstrated by 
Table 9, analyzing the flat rates charged for power and 
lighting, respectively, in various British undertakings. The 
abnormally ‘high rates apply generally to small out-of-the- 
way stations or to small consumers with high maximum de- 
mand while the lowest rates apply to large stations sup- 
plying bulk consumers. 

Taking an average of these figures it will be seen that 
the mean flat rates are: In 1904 for lighting — 9.94 cents 
(mean of 250); for power—4.64 cents (mean of 274); and 
in 1910 for lighting—9.58 cents (mean of 309); for power 
—4.02 cents (mean of 387). 


This shows a decrease in the mean cost per kilowatt hour 
of 0.4 cent and 0.6 cent for lighting and power, respect- 
ively. A cursory inspection of Table 9 shows that the 
most common lighting and power rates in “purely lighting” 
areas were: 


1904. 1910. 
Bashir ee. 3. 5 12 ¢. per kw. hr. 10 ¢. per kw. hr. 
FeOWOR RAE we os 5. 6 ¢. per kw. hr. 5 ¢. per kw. hr. 


This again demonstrates the cheaper supply now avail- 
able. Table 15, in a later section, shows very similar reduc- 
tions in the price per kilowatt hour of electrical energy sup- 
plied on this basis for street lighting purposes. 

The familiar Wright system of charging is still in con- 
siderable favor in England though, as shown by the follow- 
ing analysis of some 270 stations, it is now used to a de- 
creasing extent in the United Kingdom. 

STATIONS USING WRIGHT TARIFF. 


Lighting Supply. Power Supply 


Pietren OL ToS ay, the Gace eee 130 70 
pate AUT ee. OL 8 Sate 105 at 
Reduction in 6 years......... 19.2% 27.2% 


The data of Table 10, analyzes the actual charges en- 
forced in these districts during the two years concerned, 
the high rate being usually operative for 1 hour’s maxi- 
mum demand per day and the low rate thereafter, though in 
some eases the higher scale endures for as short as one- 
half hour or as long as 2 hours. There is a slight, but 
decided tendency, towards cheaper supply, which is, how- 
ever, more readily seen in Table 9. 

The most common Wright tariffs are clearly: 


14 cents to 8 cents, 14 cents to 6 cents and 12 cents to 6 
cents for lighting, and 8 cents to 3 cents for power. 

Since the advent of the metallic filament lamp there has 
been a marked reversion towards the older tariff systems, 
the salient feature of which was a certain minimum charge 
per quarter. See also later paragraph. ; 

ELECTRICITY VS. GAS. 

It is not proposed to go deeply into this time-honored 
and hackneyed, though vitally important, controversy, but 
the following summary representing the undeniable results 
of tlfe comparison under working conditions in average 
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English houses and streets may be acceptable. Gas burners 
are far less efficient than electric lamps in absolute luminous 
return for a given energy expenditure, assuming a fair com- 
parison of types, that is, high pressure incandescent man- 
tles with flame ares; low pressure incandescent mantles with 
metallic filament lamps flat flame burners with carbon fila- 
ment lamps. Energy for energy, however, gas supply is 
cheaper than electricity, and to this fact alone does gas 
hghting own its economic advantage in those cases where 
such ean be shown, while, on the other hand, electric lamps 
are far cheaper in renewal charges. 

The net result of these factors in practice is that metallic 
filament lamps and flame ares are usually cheaper than 
corresponding gas burners both for indoor and outdoor 
lighting. That is, working on a basis of candle power hours 
and allowing for all direct costs. If such indirect factors 
as cleanliness, ete., which have certainly a monetary value, 
be allowed for, electric lighting goes far ahead. The con- 
tention that gas lighting gives better diffusion than is ob- 
tainable from electric lamps is of course absurd, this being 
purely a matter of the lamp, reflector and shade arrange- 
ment. 

Ineandescent gas mantles, whether low or high pressure, 
rapidly deteriorate in candle power and develop blow holes, 
cracks or various distortions due to shrinkage. The fragil- 


ity of the mantles far exceeds that of the most delicate me- 


tallic filament lamps. High pressure gas mantles are the 
most serious rivals of flame ares but, even in this case, the 
competition for lowest energy cost is very keen and, partic- 
ularly where electricity for street lighting is cheaper than 
6 cents per kilowatt hour, see Table 15, is often unfavorable 
to gas. 

For street lighting purposes under legitimate average 
conditions, it has been demonstrated that flame ares cost 
about half as much to operate as the equivalent high pres- 
sure gas system and tungsten lamps far less than half as 
much as the equivalent low pressure incandescent gas 
burners. 

During recent years English gas companies have much 
the quality of their gas. Much poorer gas is 
now legally permissible than was formerly the case; this is 
naturally desirable since the necessity for high illuminating 
value disappeared with the substitution of ineandescent 
mantles for flat, flame gas burners. What is mainly re- 
quired now is a hot non-luminous flame but hygienic con- 
siderations must also be regarded. The products of combus- 
tion of “legal” gas even, are not appetizing but in small 
towns, where gas-testing by public authorities is often ad- 
ministered very laxly, the material supplied has a fearful 
smell and in some eases actually deposits thick yellow sul- 
phurous compounds on stove-bars, kettle bottoms, ete. The 
writer can testify to this from his own experience. In sev- 
eral such towns electric lighting is extending very rapidly. 
We wonder why! 

Various patent gas plants, air gas, petrol gas and so on, 
have proved serious competitors of electricity m office and 
house lighting and where electric motors are employed to 
drive these apparatuses it has usually been found necessary 
to penalize the direct competition thus occasioned by charg- 
ing a heavier rate per kilowatt hour for the motor supply. 
In large towns this class of consumer has become definitely 
recognized. 

The next article continuing this general heading will take 
up the tendencies and features of lighting systems. 
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Principles of Illuminating Engineering. 


(Contributed Exclusively to SouvtHERN ELECTRICIAN. ) 
BY A. G. RAKESTRAW. 


HE question of the proper intensity of the illumina- 
tion required for various purposes, and the rules 
for computing these values have been considered in a pre- 


vious article. Attention will now be given to the problem 


of securing proper diffusion and contrast, to the end that 


lighting shall be safe, agreeable and comfortable. This 
phase of the lighting problem has a distinet physiological 
aspect, as regards the effect of light upon the human eye 
and even a hygienic aspect, since the abuse of the eye is 
coming to be recognized as having no small effect upon the 
general health. 

Apart from the desirability of having pleasant and rest- 
ful illumination, the ruinous effect which poor lighting is 
having upon the eyes of school children, factory operatives, 
office clerks and others who are compelled to use their eyes 
for considerable periods of time, demands prompt and 
vigorous attention. The condition under which some of 
these have to work or study, with insufficient light, or with 
naked lamps of high brillianey in direct line of vision, is 
largely responsible for headaches, nervous troubles, and the 
increasing use of spectacles. Some authorities claim that 
decreased vitality and other serious disorders are also re- 
sults. Furthermore, eye strain with its accompanying head- 
aches and nervous fatigue will produce mental depression 
and irritability, while proper illumination stimulates the 
mind, and encourages cheerfulness. In view of these facts, 
it is obvious that the betterment of lighting conditions is 
a matter of great importance. 


SECTION OF THE Eyn. 
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Since the eye and its functions will be dealt with largely 
a moment’s study of this organ, of which a diagrammatic 
section is shown in Fig. 1, will be instructive. Neglecting 
those parts which are not of present interest, it is seen that 
the iris or diaphragm with its adjustable opening, serves 
as a stop to limit the amount of light entering the eye; 
the crystalline lens, automatically accommodates’ itself to 
varying distances, and the sensitive surface of the retina, 
upon which the image falls and the impression recorded. The 
retina also by its power of accommodation, assists the eye in 
discerning objects with widely varying intensity of illumi- 
nation as great as 10,000 to1. In fact, the eye is a natural 
duplicate of a camera but self-adjusting within wide limits 
in. every particular. 

In order to secure satisfactory vision, the light which 
enters the eye whether from the source itself or from some 
reflecting medium, should not be of too low or too high an 
intensity, should be properly diffused, steady and of an 
agreeable color, suitable for the purpose at hand. Diffused 
light is defined as light coming from all directions, as dis- 


° 


tinguished from directed light, which originates from a 
single point. These terms are somewhat relative, as there 
are all degrees of diffusion, from the piercing rays emitted 
by the naked carbon are, to the perfect diffusion of a lightly 
clouded sky, so that there is no sharp dividing line between 
the two. 

As usually applied to lighting, satisfactory diffusion 
means the avoidance of glare and obtaining an agreeable 
proportion of light and shadow. ‘Taking these in order, 
glare may be defined as undiffused light striking the eyeball 
with such intensity as to cause discomfort. Of. all the of- 
fenses against good illumination, it is one of the worst, as 
well as the most common, and also about the most diffi: 
cult to obviate. ; i 

As it has just been seen, the iris of the eye attempts to 
keep the image on the retina of a certain intensity. There 
is, however, a limit, to its action, and therefore a limit to 
the brightness of the surface which may be gazed at without 
brightness or fatigue. The brightness of a light-giving sur- 
face is called the intrinsie brillianey, and is expressed in 
candle power per square inch or per square centimeter. In 
scientifie work a unit has been adopted for this quantity, 
which is termed the phos and which equals one hefner per 
square centimeter. The following table gives the brillianey 
in candle power per square inch for some of the common il- 
luminants, according to determinations of the ‘best authori- 
ties. 

TYPE OF UNIT. INTRINSIC BRILLIANCY 
IN CANDLE POWER 
PER SQUARE INCH. 

100 candle power filament in 12-inch 


frosted-plobes. fs on. o.. c e 20 
Opal shaded lamp ....... Pots 50 to 2.00 
Gas Are, albaster globe .......... 1.00 to 2.00 
Moore svapor-tuberiuses . . aes 75 40 So eeeeers 
Incandescent lamp, frosted ...... 2.00 to 5.00 
Candle v5.5 Si. outa eran 3.00 to 4.00 
Open gas flames (varies widely) .. 3.00 to 8.00 
Kerogens: lamp-sian ee ee 3.00 to 8.00 — 
Mereury. vapor lamp wis2045 05% «0 4.00 to 6.U0 
Gas lamp using mantles ........ “20.00 to 25.00 
Acetylene flame Glisae.. sae aan 75.00 to 120.00 
Enclosed Are with opal globe..... 100.00 to 200.00 
Incandescent filament, bare ...... 300.00 to 600.00 
Nernst. filament; bare: 5.22... ..%« 800.00 to 1000.00 
Tungsten filament. vines gone 1000.00 , 
Open are, without globe.......... 10000.00 and upwards 
Crater of open are.;3 +4 -fvceeee 200000.00 
Duniat Zenith Wines 2s. sean 600000.00 


It may be interesting to compare the above figures with 
the brightness-of a surface in terms of foot candles. Since 
one candle power equals 12.56 lumens, it will be seen that 
one candle power per square inch is equivalent to about 
1800 foot candles. The statement is usually made in this 
connection, that the eye can safely look upon a surface 
of not over 4 to 6 candle power per square inch in bright- 
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ness. This is only true in a general way, as there are other 
factors which must be taken into account, such as surface 
and distance. One might be inclined at first to consider 
the effect as independent of the surface, as it simply in- 
volves additional portions of the retina, but this is not true. 
A long line of lights will fatigue the eye, where one hight 
will not. This effect is probably due to sympathetie action 
between different portions of the retina. It is also a matter 
of common experience that a certain light may dazzle the 
eye when close at hand, but produce no discomfort what- 
ever when at a distance. Jt is true, of eolirse, that the 
atmosphere absorbs part of the light, yet the main reason 
is that less light flux enters the eye. 


Furthermore, it is known from experience that a bright 
light shining in the eyes at night is blinding, while the 
same light in daylight is not even noticeable. The reason 
for this is that in daytime a vastly greater flux of light fall- 
ing on the eye is accommodated by the iris and retina, and 
the presence of the other light in the field of vision does 
not .call for any special accommodation, and_ therefore 
causes no discomfort. At night, however, the iris is wide 
open, and the retina sensitive to light of very low intensity, 
When the bright light is seen, the image on the retina is 
painfully bright, and the iris contracts accordingly. The 
eye, however, still attempts to penetrate the shadow, which 
calls for the opening of the iris. Being subjected to con- 
flicting tendencies, the eye is therefore strained. 

The effect of a light source on the eye therefore, depends 
not only upon the intrinsie brillianey of the surface, but 
upon its extent. That is, upon the total amount of light 
flux which enters. It also depends upon the adjustment of 


the iris and retina, which in turn depend upon the relative 


brightness of the general surroundings. 

Turning from the physiological considerations, the meth- 
ods of securing diffusion and the remedy for glare will be 
considered. Diffusion depends upon the number and posi- 


tion of the light sources and the kind of reflecting surfaces. 


The most common and distressing instance of glare is the 
presence of naked lights in the line of vision. In factories 
it is not uncommon for the workman to have an unshaded 
lamp burning constantly just in front of him. In churches 
the front of the auditorium is usually provided with a num- 
ber of bright lights, which are impossible to avoid and 
maintain any appearance of attention, and it is no wonder 
that the occupants of the pews, finding it easier to shut the 
eyes than to look at the lights, should go to sleep. In as- 
sembly rooms, publie buildings, hospitals, and other sim- 


ilar buildings, the lights are, as a rule, very poorly ar- 


ranged in this respect. Besides the glare coming from the 
lamp direct, what is called streaked light caused by reflection 
from the polished surface of books and papers, is present. 
This is even more harmful, since the retina cannot adjust it- 
self to the streaks of varying intensity. It has been stated 
that there are more eyes ruined from this cause than from 
any other one, since the nature of the work done under these 
conditions is such that the operator has to look at this 
streaked surface almost constantly. ; 

The avoidance of glare is more a matter of how not to 
arrange the lighting, than how to arrange it. In general, 
there are three ways by which relief has been sought namely: 
By keeping the lights out of the line of vision, by conceal- 
ing them, and by providing with diffusing globes or 
shades. 
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Relief from glare is often sought by placing the lights 
high overhead. The effectiveness of this remedy depends 
upon the size of the room and the height of the ceiling. It 
has been stated that in order to keep the light from strik- 
ing the eyeball when the vision is directed straight ahead, 
the source shall not bear an angle to the eye greater than 
25 degrees to the vertical. The illustration, Fig. 2, shows 
a room drawn to the seale of 50 feet in length, with a 


c 


Location oF SourcE oF Ligut Wire REFERENCE 
TO OBSERVER. 


Hig. 2s 


ceiling 20 feet high, If B is the position of an observer in 
the rear of the room, it is evident that any ceiling light fur- 
ther front than C, would be within the range of vision, and 
if any light is hung at a position D, it should be provided 
with a shade which shall intercept all light thrown backward 
at a greater angle than 25 degrees. Since the eye is nor- 
mally directed somewhat downward, I think this figure could 
safely be increased to 40 or 45 degrees. 

The second method, that of concealing the lights alto- 
gether, is coming into use rapidly and is called indirect 
lighting. In its earliest form, shown in Fig. 3, it was 
called cove lighting, because the lamps were concealed in 
a cove around the borders of the room. These installations, 
however, did not prove very satisfactory because limita- 
tion of construction usually necessitated placing the lamp on 
its side, thus restricting the source to the inefficient carbon 
filament lamp. Furthermore, the cove proved to be an excel- 
lent place for dirt and dust to collect and being difficult of 
access, soon became dusty and caused a great loss of light. 
Also as will be seen from a study of the figure, many of 


‘the light rays have to be reflected several times before they 


reach the plane of illumination. 

Another system of indirect lighting which is meeting with 
favor is shown in Fig. 4. In this ease the tungsten lamp is 
used, and the light is strongly directed against the ceiling, 
by specially designed reflectors, and thence to the floor. This 


‘system is not limited to ineandescents. Fig. 5 shows an in- 


verted are lamp, in which the body of the lamp is below 
the are, thus being particularly adapted for this purpose. 
Fixtures for the indirect lighting are designed substantially 
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and artistically, and are no longer to be considered as ex- 
perimental but take their place along with other lines of 
standard fixtures. 

The great advantage of the indirect system is the entire 
absence of glare, and yet there has been. some objection 
made on the score of too great diffusion. We know that 
when working for some time under a bright light, we seek 
relief by turning the eye for a moment to a darker surface. 
With this system, however, there is very little shadow and 
in some cases the light is too flat to be pleasant. The ap- 
pearance of the indirect system to a person entering the 
room is peculiar. The first impulse on beholding any il- 
luminated surface is to look for the source of light which 
in this ease is not visible. The eye is therefore not satisfied 
and there remains the impression of something wanting. To 
remedy this, there has been introduced the semi-indireet sys- 
tem in which the enclosing bowl is made of some material 
which while strongly reflecting the light, allows a portion 
of it to be transmitted and thus satisfy the desire to see the 
source of light. 


Inprrect LigHtinc ARRANGEMFNTS. 
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The efficiency of the indirect system is better than would 
at first appear. ‘The impression on entering a room thus 
lighted, is that of low intensity and yet when one under- 
* takes to read or write, it is surprising how well one ean 
see. The reason for this is that since there are no bright 
lights visible, the eye can work with a much wider aperture 
than otherwise. The energy consumption for a well de- 
signed indirect system, while more than for an efficient 
direct installation, is considerably lower than for the ordi- 
nary wasteful installations that we so often see. 

The third method of avoiding glare, which is by the use 
of diffusing globes, is the method applicable to the largest 
number of conditions. Contrary to common opinion, sim- 
ple frosting does not do a great deal of good. The intrin- 
sic brillianey is less, but the total light falling on the eye is 
only changed by the amount absorbed in the translucent 
medium. If the lamp is surrounded by a still denser medi- 
um, such as opal glass, the amount absorbed will be greater. 
The following table shows percentage of light absorbed by 
different media. 


MATERIAL, PERCENTAGE OF 
LIGHT ABSORBED 
Clear ce lases hs ao lic anata abate tec ne hott 10. 
Folophatte prism ware 28 cae. ce us deka nse en 12.3 
Taght;-alabastety:.< tak aca ctaice pas AD eee 15 
Light-sandblasted solass.o: 40704 ~ erat tsa valet cea 20. to.25 
Opdlescerits Hass 254.35 2* wean cee cae ae 20 to 40 
Ground “glasg Ti ary ah eae tied Pie oe eae ee 25. to 30 
Opalbelass iy so dssa sold Se treo tak trate abn ee 25. to-60 
Milleya 2 tansy Fo St ven tinier ae ark rier aiaick heme id 30. to 60 
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Note: It is claimed that the combined reflection and 
transmission from the best opal glass may be as high 
as 97 per cent. 

Frosting in connection with diffusing reflectors is of great 
benefit. The light is directed where it is needed, and a 
comparatively small amount enters the eye. Several kinds 
of these reflectors were considered in the last number of 
this paper. 

Closely allied to the question of glare is that of con- 
trast, or the proper relation of light and shadow. If there 
is too much contrast, the room. will- have a harsh and un- 
pleasant appearance, the high lights will tire the eye. The 
eye will also be strained in trying to distinguish objects in 
the dense shadow. A single brilliant light source such as 
a naked are, where the light practically comes from a 
point, when suspended in a room is an example of this. 
On the other hand, if the light is too well diffused, coming 
from all directions, there will be hardly any shadows at 
all, and the room will appear flat because the eye is ac- 
customed to locate objects largely by light and shadow. 
Moreover, this is tiring on the eye. The muscles con- 
trolling the iris and the erystalline lens need exercise, 
therefore there should be adjustment of these parts from 
time to time and a room thus lighted affords no oppor- 
tunity of so domg. If we sit in a sun parlor on a lightly 
clouded day, with strong light coming from all sides, we 
will notice this condition. Daylight coming through win- 
dows on one side of a room only is an example of light 
which is well diffused and yet which gives a good degree of 
contrast. 


Fia:. 6, 7 and 8. SHapvows Cast py Taste Lightep WiTH 
. DIFFERENT UNITS. 
In Figs. 6, 7 and 8, the shadow east by a table lighted by 


one bare lamp, a lamp with a diffusing globe, and two- 


such lamps, is shown. In the first ease the change from 


hght to shadow is very abrupt and the eye is under con-. 


flicting tendencies in trying to adjust for both. In the 
second case the transition is more gradual and sinee the 


source is shaded, the eye is in better adjustment to pierce. 


the shadow. In the third ease, the condition is still better. 
Not only is the effect of the diffusion to lessen the abrupt- 
ness of the light and shadow, but the light striking the 
walls, ceiling, ete., 1s reflected in different directions and 
better diffused in general, thus helping to soften the high 
lights and relieve the dense shadows. 
the direction of the reflection from the table tops. The 
next article in this series will take up the subject of color. 


Reduction factor is the ratio of mean spherieal eandle- 


power to mean horizontal. It is usually a fraction and is 
commonly expressed as a pereentage. 


lamp is 16.0, the mean spherical candle-power would be 82.5 
per cent. of 16.0 or 13.2. 
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The figure shows | 


The reduetion factor © 
for the eommon oval anchored type incandescent lamp is . 
82.5, so that if the mean horizontal candle-power of such a — 


+ 
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Insurance Engineering and Fire Prevention 


(Contributed Exclusively to SouTHERN ELECTRICIAN.) 


BY WW. 


ONSERVATION is attaining some popularity of late, 
and in no direction has greater progress been made 
toward the conservation of our natural resourees than in 
the reduction of the fire waste by fire preventative and fire 
protective measures, originating in the systematic effort 
of the more or less unpopular underwriters’ associations. 
As communities attain to permanency and stability, interest 
rates become smaller and abnormal profits from building 
investments cease. Property values subject to one fire 
inerease. Fire protection rapidly grows in expense, in- 
surance rates become proportionally a greater factor in 
the profit and loss account and illogically enough, the insur- 
ance rate is ealled into question first, rather than the nec- 
essary measures for preventing fires or confining their ex- 
tent, and so reducing the expense both of insurance tax 
and of fire department maintenance. 


Investigation by the city or plant at this stage, shows 
that without effective check, building construction has been 
largely of combustible material disposed in the best de- 
signed manner for fire propagation. Architect and builder 
have failed from the fire resistive standpoint, and the 
community has failed to keep active fire-hazards at a mini- 
mum. The natural growth of the city has demanded larger 


buildings. Size and extent of exposures considered, the 
so-called brick building, actually frame buildings with brick 


exterior walls thoroughly pierced by draught producing 
window openings, constitute a greater conflagration hazard 
by far than the small and more or less isolated frame build- 
ings with frame exterior walls which preceded. The larger 
buildings also contain a ereater variety and density of fire 
productive processes and the number of fires to a given 
city area is increased. 

When the causes of fires and their method of propa- 
gation are tactfully and thoroughly explained our build- 
ing methods are found to have been very amateurish. We 
have built up expense to a degree unheard of abroad, to 
maintain equipment and men for fighting fires whose in- 
ception and spread are entirely unrestricted. The under- 
standing of this condition is fortunately becoming more 
general among business men and the remedy is self evident; 
first, fire resistive construction and fire barriers to prevent 
conflagration; second, regulation of known hazards and 


‘definite assignment of responsibility to prevent fire in- 


ception. These items should be reversed, but having before 
us the impossibility of immediately and completely recon- 
structing our city already built, we must in our new build- 
ings which constitute our ultimate city, pay even more 
attention to their invulnerability, than to their own occupa- 
tional hazards. a ; 

There is, to be sure, opposition to this reversal of our 
former illogical city building. There are not wanting men, 
who regard license to build straw houses and fill them with 
natural combustibles of every kind, as the true expr ession 
of “liberty enlightening the world.” A mayor in a city of 
1,600 recently stated that he regarded any restriction on 
building construction or operation as an abridgement of 
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personal liberty. Fortunately there were men of sane 
judgment in that city. But the spirit of diseontent under 
restriction is the final cause of our average class of building 
and the average grade of active fire hazards it contains, 
and we have in the past paid for this license in an annual 
fire loss ten times as much per capita as that of any other 
civilized mation under effective restrictions. Each indi- 
vidual in the country directly or indirectly contributes a 
tax toward this drain and the expense of distributing it, 
and the national wealth suffers a yearly loss, from the 
avoidable ash heap, of $250,000,000, besides the enormous 
and illogical fire fighting expense, and a death list of vic- 
tims to the idol of mistaken personal liberty. 


Combatting the causes and spread of fires is the field of 
the insurance engineer; to fill the growing demand of cities 
and building: owners for real assurance against fire, instead 
of insurance against the penalty of pecuniary loss. The 
work of the insurance engineer covers the investigation and 
exposition of every feature affecting fire hazard or fire 
fighting. Even with every hazard removed the probability 
of fire loss from neighboring breeders exists and must be 
minimized. When fire is once established in the building, 
its confinement to the locality of its origin must be guaran- 
teed by construction and fire fighting equipment. Fire 
fighting is effective only in comparatively small fires which 
must be assured by minimizing combustible material in 
construction and storage. 


Among the prineipal active hazards now largely un- . 
checked by municipal restrictions in our cities, but fortu- 
nately avoided in many new buildings by well advised 
owners, are improper disposition of rubbish and ashes, 
poor flue construetion, careless handling of friction matches, 
gasoline stoves and lamps, stores with inflammable surround- 
ings, coal oil lamps, defective electric wiring. 

These causes are given much in the order of importance. 
The electric wiring hazard in new buildings of many cities 
has been made entirely negligible, by adoption and enforce- 
ment of ordinances requiring iron conduit, the only form 
of wiring construction comparing in permanency with 
well erected buildings. Gasoline and coal are among the 
more serious offenders, but the general use of electricity 
is reducing fires from these causes also. Among the com- 
mon mediums for rapid propagation of fires, observable in 
foreign civilized countries only in exposition construction, 
or other temporary construction, are unprotected floor open- 
ings, ordinary joist floor construction, ordinary stud interior 
wall construction, and ordinary glass sky-lights. These all 
operate when fire has once gained headway, as they are 
usually lined with kindling wood in the shape of lath and. 
rough planking in partitions and floors, wood finish in 
stairways, elevators and sky-lights, the many miniature flues 
thus create draft. . 

The ordinary glass window in wood frame, is a neigh- 
borly invitation to surrounding fires to come in and be 
sociable, and the fact that forty per cent. of our total fire 
loss originates in other buildings than those damaged, 
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demonstrates the. questionable value te the community of 
the personal liberty which entails such construction as a 
possibility from its initial cheapness, as our almost univer- 
sal practice. 

The insurance engineer finds the antitoxin for our na- 
tional disease, the fire waste, in the extermination of care- 
lessness. In reality he is in much the same condition of 
practice as the physician—gradually undermining his own 
reason for existence. How very slowly this is done by his 
influence on fire reductions is a severe reflection on the 
commercial foresight and solidarity of our citizens. In 
times past there have not been wanting nations who re- 
garded disease as a God-given affliction, and refuse to better 
their sanitary conditions. The parallel is perfect as to fire 
prevention in this country. The fire prevention engineer 
is therefore usually an insurance engineer, because the nos- 
trum of. fire insurance is necessary in the failure of real 
prevention, and the insurance companies are obliged to at 
least measure the hazard which they have no authority to 
effectually prevent by rule. 

Given a community or individual sufficiently informed 
as to the amount of fire waste and the economic necessity 
for its avoidance, the fire prevention engineer has his field 
ready and finds his eo-laborers far too few. He must be 
not only thoroughly instructed in the physies of building 
construction, but physical and chemical properties of the 
material in both building and stocks, the active heat and 
flame producers in processes, and careless heating and 
lighting methods and arrangements. He must also under- 
stand the inter-relation of these factors in the fire hazard, 
balancing the potential hazard which must exist in every 
variety of disposition of material, and in every operation 
of our daily life, with construction methods ealculated and 
demonstrated to minimize these hazards. 


At the very least he must confine the fire to its smallest 
possible proportions, under the axiomatic assurance that 
small fires are easily extinguished by a rug, a pail of water, 
or a hand chemical, while large ones defy organized attack 
with the largest volumes of water and the largest pressures 
possible to handle. His work is to form the basis of ‘con- 
struction on which the architect and builder build the 
structure, adapted to its special purpose and requisite 
strength and arrangement. Too often the fire prevention 

engineer, too late to change vital features of construction, 
must introduce less effective barriers against fire spread, 
and deal with active but avoidable existing hazards as best 
he may. Even after the best possible physical conditions 
are attained in a building, changing stocks, inherent hazards 
of processes, and most of all our national tradition of irre- 
sponsibility and resultant carelessness, will all contribute 
to maintain a goodly portion of at least incipient fires. 
The fire prevention engineer must apply himself next to 
the removal of hazardous occupancies from congested por- 
tions of cities, keeping fully in his own mind, and that of 
his patient, the individual property owner or the public, 
The fact that the applieation of good construction methods 
to one building by no means removes its danger from neigh- 
boring buildings with large amounts of quick burning con- 
tents, and that with sufficient inflammable stock, a fire 
originating in one occupancy of a fire resistive building 
may destroy all stocks throughout the building. 
Such occupancies as garages, dry cleaning establish- 
~ ments, hay warehouses or heavy hay stocks, broom factories, 
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chemical stocks, mattress works, moving picture film ex- 
changes, paint and oil stocks, and manufacturing, wood 
workers are all undesirable occupancies both for a par- 
ticular building and its neighbors. Ideally they should be 
isolated so that they are a hazard to themselves alone. 
Failing in this every feature of hazard should be guarded 
by supervision and slow burning surroundings in all possi- 
ble ways. 

In the absence of concerted action to combat the fire 
waste by Federal, State, and uniform municipal regula- 


tions and supervision, our cities are today a Babel complete — 


as regards to few building’ restrictions existing in any one 
community, the character of occupancies and the guarding 
of internal hazards and external exposures. - One city has 
one advantageous feature, the next another; none has any- 
thing approaching perfection even in its latest buildings. 
The regulations it has-made from time.to time are usually 
the offspring of emotional horror following some purely 
local catastrophe, resulting from glaring, but previously 
unremarked fire breeding arrangements. It has taken no 
lesson from the fire losses of neighboring cities. 

The work of the insurance engineer entails educational 
campaigns, and appeals to the dormant publie spirit of 
unobtrusive good citizenship, as opposed to the rampant 
public spirit which must be fed by political emolument at 
every move. The understanding of the individual and a 
social spirit of economy must be established before even 
the first tottering steps be made toward consistent progress. 

In his effort to secure harmonie advance toward the 
reduction of fire waste, the engineer has no readily recep- 
tive audience. His object is as clearly defined as that of 
any railway system designer or any promoter of manu- 
facturing plant. But he is far more embarrassed by exist- 
ing growths both of physical conditions and ideas, and the 
profit he can hold out to his investor is a negative one, 
which is a new idea. He can save him on the average from 
an entire loss and his own property from probability of 
any large loss. The American habit of taking chances 
extends to fire also, and must be overcome. 

The progress toward fire waste reduction is usually very 
gradual, marked with more rapidity when unusual calamities 
have recently occurred. Expediency often necessitates much 
added expense in fire fighting facilities during the stubborn 
opposition of real dangers to fire prevention. A hopeful 
indication is the greater general publicity being given to 
the problems of fire resistive construction and the causes 
of fire. The insurance engineer is becoming continually a 
better known and more utilized factor in most communities. 
And as one municipality or property improves, aggressive 
publicity carries the spirit to neighbors. One good example 
of consistent public improvement along these lines, is the 
missionary center, and the insurance engineer finds at 
present a demand which may be expected soon to become 
more restricted as the municipal law, formerly neglectful, 
places proper responsibility for the fire waste they cause 
or to which they contribute on those who design, those who 
build, and those who oceupy its buildings. 


Candle hour represents a definite quantity of light just 
as horsepower hours represents a definite amount of power. 
A source of 10 candle-power operated for 114 hours would 
produce a total of 15 candle hours and operated | for 4 hours 
would produce 40 candle hours. 


i 
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Economy in Telephone Construction. 


(Contributed Exclusively to SourTHEeRN ELECTRICIAN.) 
BY ROY ©. FRYER. 


ONTINUING this subject from last issue, the features 
C of the survey of a telephone line will be taken up. 
The superintendent should be equipped for taking notes, 
and should inspect everything to be sure he is well provided 
for. He may then proceed to direct the survey. Starting 
at central, let the forerodsman plant a stake where the 
first post should stand, and place on it a tag, numbered 
one. Then let the transitman place his transit in position 
over this stake, and the forerodsman place a stake at the 
location of post No. 2, and placing his rod.on same, give 
transitman line. Clamping his transit-head in place, and 
loosening his needle, the transitman may read the deflection. 
This the note-keeper should record. Then the needle may 
be again tightened, for it will be better to run by the de- 
flection. Taking his end of the chain the rodsman may 
then proceed to place of post three, followed by the tran- 
sitman to post two. The backrodsman takes his place at 
post one. When the transit is located at post two, back 
sight should be taken on post one, the bed of the transit 
clamped, and the angle turned to post three. If post 
three is straight ahead, the angle will be zero, or if out 
of line, the angle will be read right so many degrees, or 
left so many degrees. This should be recorded also by the 
bookman, together with the number of the stake. 

If at say number 5, the angle is abrupt, or the pole 
should come in a very low place, the notes may specify 
“pole tapped for double cross arms.” Or if at some other 


number, say 22, the line should eross that of another line, 


the notes may specify height of post, ete. This will prevent 
placing a short pole where a long one is necessary. After 
a few trials all hands will become accustomed and the 


work will move more rapidly than expected. When all 
Cc 
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GuyInG For ABRUPT CORNERS. 
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is finished, a good plat can be made from the notes, and 
much valuable information will be recorded. The line 
will be laid out in a much straighter line, and more sub- 
stantially done by being worked out systematically. In 
turning very abrupt corners, two poles should be placed 
eloser together than usual and double guyed as shown at 
Fig. 1. Of course the superintendent will not install poles 
in place at this time, but he may lay out the diagram as 
in Fig. 1, by use of the transit and stakes. Stakes for line 
poles should be numbered only consecutively, while those of 
the euy-holes and stub guys are lettered. A good plan is to 
letter single guy stub hole as “a,” and a workman on find- 
ing a stake marked “a” will know the size and shape of hole 
to dig. Likewise letter single strain guy stakes “b,” double 


strain as “c” and stub and strain combined, as in guying 
on opposite side of road from line shown in Fig. 2, letter 
“a-b” as marked. 

In laying out these measurements, the distance of the 
guy holes from the pole holes will be governed by the 
height of the poles in the line. Short poles can be guyed 
closer than to high ones, considering the angle to be the 
same in both instances, Considering the angle turned 
constant, the distance from foot of pole to guy should vary 
in most cases, directly in proportion to height. There 
are times, however, when this will not hold good, as 
m very loose loam. Therefore, in laying out a diagram 
and plan in guying, guy farther from the pole in light 
loam than in elay. But be careful and do not make the 
most common mistake of all in guying too close to the 
foot of poles. 

In climbing steep hills, do not forget head guys. Some 
may think that this should not be considered in the sur- 
vey. But these are the writer’s reasons. The superintend- 
ent in charge should know his business. The man who digs 
the holes is not expected to know how to guy well. If the 
plan for guying is not worked out properly, and the super- 
intendent is not present when the corner should happen 
to be reached, the workman in absence of orders may use 
his best judgment, which may sometimes fail him, as in a 
typical instance as follows: The work of digging the guy 
holes was left to an inexperienced foreman with the result 
that he placed a hole for a strain guy too near the post. 
This was on a line handling two busy tolls from a town 
of 1,500 to the city forty miles distant. All went well until 
March, when a few warm days were succeeded by a heavy 
sleet and a quick freeze. Before the ground could freeze 
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Fig. 2. Guyrne on Opposite Swe or Roap. 
deep the taut wires pulled the guy and the corner, 15 
miles from town, gave way. 

Two busy wires were wrecked, and the company lost in 
toll the wages of an entire gang of men for half a day. 
With proper care such accidents cannot be prevented, but 
they ean be lessened. It is therefore well to lay out guys 
as well as lines are layed out. Clay offers a good ground 
for guying, but it too will soften with the thaws and rains. 
Rocky country is hard and tedious to the telephone man, 
but a line well and properly constructed through a rocky 
country will be a stout line. ~ 

INSTALLATION FEATURES. 

Having completed and tabulated the survey in all its 
details, the superintendent will next purchase poles, guys, 
euy wire, cross-arms, ete., of a height, size and quality suit- 
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-able for his use. Depending upon the country and ship- 


ping facilities, the poles may be chestnut, cedar, or locust.. 


The height will depend upon county regulations. In gen- 
eral, for lines carrying a ten-pin cross-arm 25 to 30 ft. on 
most high-ways is sufficient. 

This of course will have been calculated before and 
during the survey. Upon arrival of poles, they may be 
numbered according to the notes to see that every pole 
is delivered at its proper place. Meanwhile the super- 
intendent will have been engaged in the selection of 
workmen, selecting those of experience and reliability, for 
what is more provoking than that one of your hands does 
not appear. 

The superintendent must also ascertain the rate and 
time of payment of men, make all arrangements and keep 
accurate time, or see that there is some one to do it. 
Sometimes it will be of advantage where labor is high to 
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contract piece work, and at other times to pay by the day” 


or hour, unless the labor is governed by unions, and this is 
seldom the case in rural communities. 

One successful telephone man of the writers’ acquaint- 
ance always said, “Let your slow man shovel, and your 
fast man dig.” This is not much of an axiom, but it may 
save dollars and cents when properly applied. It will some- 
times pay to keep your business entirely to yourself, but 


if you can interest your men you have gained a good point. » 


You will then be more confident that in your absence the 
work will be more thoroughly accomplished. Nothing is 
more pleasing than to see arising between the men a keen 
competition in the quality of their work. This one point 
in telephone work calls for all the tact and knowledge of 
human nature possessed by the superintendent, and when 
rightfully used will show up later in time saved and in 
thorough work. 


Some Important Features of Patents. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY MAX W. ZABEL. 


N the articles previous to this one on the question of 
patent claims, various features have been pointed out 
to indicate the all-important feature of these claims. It 
has probably been sufficiently emphasized what the claims of 
a patent control and these matters must be properly un- 
derstood. A feature to be borne in mind is that an inventor 
is bound absolutely by what his attorney does during the 
prosecution of his application in the Patent Office. Conse- 
quently, an inventor must use due care to whom the ap- 
plication is intrusted and cheap services should be shun- 
ned more in patent work than in any other character of 
work of which the writer is aware. 

The United States Supreme Court has held as follows: 
“The Court could not distinguish between the patentee and 
his counsel as to what occurred during the pendency of the 
application for the patent, and, as to the acceptance of the 
latter, the patentee must be regarded as bound by the 
acts of his counsel. That the negligence of an attorney 
in prosecuting an application is no excuse for defects 
which may exist in the patent. It will hardly be counted 
that the mistaken advice of a patent solicitor ean override 
a statute of the United States.” 

When a certain art has been thoroughly covered, a claim 
for an apparatus in that art, is more narrowly construed 
than if the claims covered an entirely new art. If the mar- 
gin of patentability of the claim is narrow and the appli- 
eant because of rejections, amended it to include certain 
details of construction in order to secure an allowance by 
the Patent Office, he is bound by the addition of these de- 
tails in his claims. The claims of a patent cannot be so 
broad by judicially construing or interpreting them as to 
eover devices of alleged infringers when this would neces- 
sitate including claims which have been rejected by the 
Patent Office and cancelled by the applicant. 

It is thus dangerous to cancel claims or to amend them 
if a claim should be allowable as originally filed. When a 
patentee limits his claims after a careful discussion of sub- 


stantial issues raised in the Patent Office and the inven- 
tion is of a narrow and doubtful character he must. be held 
by the restrictions thus imposed. Acquiescence in the re- 
jection of a claim on references cited in the Patent Office 
and the issue of a patent with an amended claim stops the 
patentee from maintaining that the invention claimed cov- 
ers the devices shown in the references or that it has the 
breadth of the claim rejected. Likewise, when a claim is 
deliberately restricted in its terms, by amendment’ after it 
has been rejected by the Patent. Office, in order to obtain 
a patent, the patentee cannot ask the Court to construe 
such limited claim as if it were the broad rejected claim. 
The patentee, of course, is entitled to have his patent taken 
as it reads with due regard to the inventive idea embodied 
in it, without having it taken in such a way as would vir- 


“tually restrict it, but_the patent must be taken with all its 


limitations and resort may be had to its course through the 
Patent Office to determine’ these limitations. 

Rejected features cannot be reasserted nor a broad con- 
struction inserted, when a narrow one has been accepted by 
amendment to meet the objections of the examiner. It 
might be said of course, that an amendment inadvertently 
made to a claim and afterwards withdrawn cannot be con- 
strued asa limitation.. It might also be said that statements, 
made in written arguments in the record of an application 
in the Patent Office, do not limit the terms of the claims 
when the latter have not been correspondingly modified. 

When a patent has issued only after repeated rejections, 
much solicitation and several amendments, it must be con- 
fined strictly to the precise language ultimately agreed 
upon. When an applicant for a patent amends and limits 
his claims to meet the objections of the Patent Office 
whether said objections were well founded or not, he is not 
entitled to a construction of these claims making them as 
broad as those rejected. 

The claims in a patent must be interpreted in view of 
the original claims made and filed and rejected or amended 
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and a complainant cannot include broadly anything that 
was rejected by the Patent Office unless finally allowed in 
the same language. When the Patent Office rejects a claim 
as not patentable in view of the prior art but suggests that 
if the limitation “depending,” were made at a certain point, 
the claim would be patentable, and the applicant acquiescing 
makes the amendment, then the patentability depends on 
whether there is an invention in making that part “depend- 
ing.” 

A very large portion of the above wording is taken ver- 
batim from decisions actually rendered by the Court on 
this subject and it must necessarily be apparent from this 


SOUTHERN ELECTRICIAN: 


how all important is the procuring of a patent and how 
a patentee is limited absolutely by what his attorney does 


‘while the patent is in the Patent Office, besides being of 


course limited as to what the claims actually set forth. 
The very highest degree of technical ability therefore should 
always be obtained when an invention of any value is con- 
cerned, and it might not be out of place to say that for an 
inventor to listen to the offers of cheap patent services is 
equivalent to sacrificing a good portion of, if not all, of the 
value of his patent. 

The next article taking up this subject of patents, will 
deal with some instanees of peculiar patent law. 


Heat, Light and Power in Buildings. 


BY ©. M. R C. M. RIPLEY. 


T A RECENT meeting of the National Association of 
Building Managers, held at Washington, D C., a 
paper was presented, entitled “Heat, Light and Power in 
Buildings,” by C. M. Ripley, vice-president of the Engi- 
neering Supervision Company at New York City. The 
information presented in the paper strongly favors the 
independent power plant and so much data is given 
showing the operation of such plants, as against operation 
on central station power, that it is of special interest. 
Several types of plants are taken up and we publish 
an abstract of the paper giving data on each type of 
plant. For seventeen buildings in New York City the total 


_ yearly operating cost for the four items, heat, light, power 


and engineer’s services for repairs, is given. One of the 
innovations of the paper is that the actual names of most of 
these buildings are mentioned, giving an opportunity of 
verifying the statements. 

The term “Cost of Electric Plant” refers to the extra 
engineering investment which the building owner made in 
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excess of the cost of a heating plant only. 
is figured at 5 


Depreciation 
per cent. and interest at 5 per cent. on the 
original investment. The different types of plants are 
taken up separately and- analyzed. 

The Monolith Building eurve as shown is instructive, as 
it shows graphically the detailed operating cost on the 
building manager’s book for the past twenty months. Three 
different kinds of operation are shown during this period, 
as follows: From December, 1908, to October, 1909, the 
building was on Edison service exclusively. From October, 
1909, to January, 1910, they were starting up the new 
electrie plant, using some .Edison and some of their own 
electricity. During the remainder of the time they were 
using their own electricity exclusively. The total net cost 
is the heavy black line at the top and is obtained by adding 
all operating expenses for the entire twenty months and sub- 
tracting therefrom the entire income from the sale of eletric- 
ity to tenants and neighbors. It is this difference month by 
month that loeates the points on this eurve. Also on August 
first of this year they started to supply the New Netherland 
Bank with electricity, which it is expected will bring in 
about $1,400 per y 
from tenants and neighbors about $3,600 per year. 

The curves show the variations in the different items 
of expense, month by month, and that a net saving on the 
building manager’s books of between $450 and $600 per 
month has been effected. A most interesting fact is to be 
strongly emphasized here, that the saving is paying for the 
electric plant. Actually the payments on the plant were 
arranged to be spread over a period of three years and no 
extra investment was required at all. An important item, 
and one likely to be overlooked, is that with the electric 
plant installed the income of $3,600 is contrasted with the 
meager income from tenants of $879, which was received 
in the year from December, 1908, to December, 1909, with 
Edison service. The itemized costs of the main parts of 
the electric plant are as follows: 


year increased income, making total cash 
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It is unfortunate that the plant has not been running 
for a year. 
year April, 1908, to March, 1909, was as follows: 


Nosplebuek coal tat (S355. eee oe o. ae oe aoe $ 1,047 
PUNO MIGEI: Pr PCR Sees ences ee a ica whe ores Bate ae 1,300 
Hivenidnelitc .csee een ate te eer ae OG fies eee 350 
ASIC ROMIOVEL Bh Loe eee a eae a cea eo oie cee 120 
LABS Sea tee hae Lee care ks POS « Sisie a Aocde eae 209 
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Netet Ola ly COSk = ert oi. am «foo c'o e ss abe eet sane $ 10,752 


It is highly probable that next winter they will stop 
burning $3.35 coal and change to $2.25 fuel. Tungsten 
lamps are used throughout. These figures on the Monolith, 
were possible, through Mr. Vivian Green, one of the owners 
of the building. 

The Acker, Merrall & Condit Building. This is part 
loft but mainly office building, eleven stories high, on 
corner plot, 86 x 150. ‘The building contains three electric 
passenger and two freight elevators. Also a small plan} 
for furnishing the refrigerating required in a ladies’ lunch 
room on the ground floor. Edison service is used exclu- 
sively at this time, although a contract has been signed to 
install a complete plant. The operating cost for the past 
twelve months is as follows: 
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Total cost on Building Manager’s books... $21,116 

The electric consumption is larger than should be, total- 
ing 256,932 kilowatt hours. But the building was not 
designed for tungsten lighting, and the owners have not 
seen fit to change the lamps. 

The Security Mutual Life Insurance Company Building, 
at Binghamton, N. Y., six years old. The only difference 
between unit prices at Binghamton and New York City is 
that they get coal at $3.00 per ton there, that we would 
have to pay $3.35 for in New York. So, aside from this 
difference, amounting to about 10 per cent. of the fuel bill, 
the conditions can be called the same—really in favor of 
New York City, because Binghamton is eolder than New 
York City. . 

This building is on a corner plot 70 x 140, ten stories 
in height, containing two plunger hydraulic elevators, which 
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Cost Curves oF ACKER-MERRALL & ConDIT 
BUILDING. 


\ 


SOUTHERN ELECTRICIAN. 


But the year’s cost on Edison service for the 


i 
made 232,000 trips in 1909; also contains an electric plant 
which delivers 340,000 kw. hrs. per year. Of this, 255,000 


kw. hrs. are for hight and 88,800 are for power. A large 
electric sign using 350 lamps is burned every night. The 
cost for the year’s run of 1909 was as follows: 
Coal—No. 1 buckwheat, at $3 ............c00-- $ 4,062 
Wames. oe ss iis co ae «o's 0 0 6 oe lone “ensletsen ae ohn ee 3,208 
Miscellaneotis <.. 54\s..5 2 xer'eo «le uakeaitinn eee 800 
Total cio s.acce a dus & a°5 5.0 aia eee eet $ 8,070 
Sale of electricity «.).. 5.3. 2.2 ae ws eas ole ween 600 
Net annual cost on Building Manager’s 
DOOKS | ica ude ds Oe Oc eee coe $ 7,470 
10 per cent. fixed charges added by Treasurer’s 
DOOKS: “4.4504 Fas | Beaks 0 geal ees ee 1,500 
Total operating cost on Treasurer’s books.. $8,970 


This plant was designed by Mr. P. R. Moses and he has 
been in close touch with the engineer, Mr. Asa P. Hyde, 
to whom I am indebted for the above figures, as well as 
for the data on the relative efficiency of steam and electric 
elevator pumps, which follows later. It is estimated by 
the corsulting engineer that it would cost $3,200 per year 
in coal and labor to run this building in ease electricity 
were bought from the street. If this estimate is correct, 
then the 340,000 kw. hrs. are made at a cost of 1.6 cents 
each. For the first six months of this year the operating 
expense was $4,300, elevator trips 131,908, and the kw. hrs. 
180,530. In October, November and December of 1909 
the coal bill was $37.00 more than for the same period of 
1908, but the Carnegie Library was supplied with elec- 
tricity, heat and hot water. The Phelps Building was also 
taken over with the resulting inerease in electrical eonsump- 
tion for the three months of 13,350 more kw. hrs. There- 
fore, the cost of these additional kw. hrs. was 3/10 of a 
cent each, since the fuel cost was the only cost for pro- 
ducing them. The plant cost less than $15,000. One Skin- 
ner engine and two Ridgway engines are direct connected 
to Westinghouse dynamos supplying current for 2,500 
incandescent lamps, one electric pump, a complete printing 
plant, and a total of 25 motors from 1 to 40 h. p. each. 


LOFT BUILDINGS FOR LIGHT MANUFACTURING. 


The Langsdorf Building, corner of Spring and Crosby — a 


Streets, is 12 stories in height, on a corner plot 100 x 100. 
The building originally had Edison service. A plant was 
designed consisting of two units, only one of which was 
installed at first to demonstrate the facts, which follow: 
This original installation with means for the additional 
unit cost about $8,300. It consisted of a Fishkill Corliss 
engine belted to a C. & C. dynamo of 125 kw. Wing 
blowers were installed to facilitate the burning of refuse 
and sawdust from the wood working plant. For the year 
July, 1909, to June, 1910, the costs were as follows: 

ACTUAL COSTS’ FOR HEAT, LIGHT AND POWER FOR ONE YEAR. 


Serdariigs,< af $2,295 eels setae + ok 0 ere ene $ 3,179 
Labor nes Gee er 6 ATS Raahotge omc ee ees ee 2,929 
Ash removal, repairs and miscellaneous ......... 950 
Total manufacturing cost on Building. Man- 
acér’s hodka Wig cae me ag ee ieee a ae $ 7,058 
Less=sale -ofelectricily..NA0 7 <p sopie 7 ae ee 2,835 
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approximately $2,800. 


Net manufacturing cost on Building Man- 


Sette WOOURT Le oy Seo ck Ee eles othe s ak wesc $ 4,223 
10 per cent. of cost added by Treasurer ........ 830 
Total net cost on Treasurer’s books ........ $ 5,053 


The above is the cost of making 180,910. kw. hrs., heat- 
ing the building, furnishing live steam, repairing elevators, 
repairing the plant, cost of oil and miscellany, but not 
ineluding lamps. 
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Fic. 3. Cost Curves or Lansporr- Buiupine.- 


ESTIMATED COST, IF ELECTRICITY HAD BEEN PURCHASED. 
No. 1 buekwheat coal, at $3.35, for heat, hot water 


RPMI EI OMIUw Ae cece NO cee cf ala bass $ 1,550 
Chief engineer and superintendent ............. 1,200 
marroitan, io momths at $55"... 0 s.el sles. 660 
Edison electricity, 180,910, at 5c...........ee0e 9,045 
Care of elevators, repairs, oil and grease ....... 350 

eT eee hot rei ees Sake... $ 12,805 
ess cale Or relectricity® 22000. 0 een eee 2,835 
Net total cost of buying electricity ......... $9 970 
Actual total cost when making electricity ....... 5,032 
Difference in favor of making electricity ... $4,938 


Here we have an $8,300 investment saving $4,900 per 
year after it has saved money enough to pay interest on 
itself and money enough to pay 5 per cent. depreciation; 
$4,900 per year is almost 60 per cent. per annum on the 
investment of $8,300. Authorization was given late this 
summer to complete the plant with the addition of a 150 
h. p. Brownell engine and a 60 kw. C. & C. dynamo. These 
are to be kept in reserve for possible emergency and cost 
This building is a typical hetero- 
geneous New York City loft building and contains a com- 
plete printing establishment, making a specialty of night 
work and delivering on the judge’s desk at 9 a. M. the 
complete testimony and court proceedings of the day be- 
fore. It also contains woodworking machines, buffing 
machines, hot tables and glue pots requiring live steam, etc. 

Perfectly comparable with the Langsdorf building is 
a textile building not far from it which is also 12 stories 
high and also on a corner plot 100 x 100. The superin- 
tendent of the building in 1905 reported the following 
operating cost at the time: 


ES SGT wig E19 foal aa ar $ 10,056 
(lw tow Geel Aik gels 9 GR A Sa 1,320 
gM ts Se nee en eee 1,765 
Miscellaneous (not including lamps) ........... 400 

Total expense on Building Manager’s books.. $13,541 


Income from tenants 
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I am informed that within the past few ‘years ‘the total 
cost of electricity had been reduced to $9,140, of which 
about $3,000 is paid for by the tenants at no profit to the 
landlord. This change in the policy of renting has helped 
the landlord some, but the total yearly costs is still almost 
the same. In the year 1901 a proposition was made to 
install an electrie plant in this building. The owner pre- 
ferred not to make any change, and as a result paid in 
unnecessary operating expenses the sum of over $45,000, 
or nine times the difference between his annual operating 
expenses and the gross operating costs of the Langsdorf 
Building, which difference is over $5,000 per annum. Even 
assuming that the Langsdorf tenants get their electricity 
free, this $45,000 and the interest on a portion of it for the 
last nine years, eight years, seven years, ete., would. have 
been saved if engines and dynamos costing less than $10,000 


~-had: beens installed?in 19012* The* totak-amount: of electricity ~~ ~ 


used in each of these buildings is almost identical, as are 
their sizes. 

A nine-story~ loft buildmg~at~ 213° Grand~ Street; New 
York. ~ This ~building “has ~4,244* sq. ‘ft.-rentable* area» per 
floor and is on a plot. equivalent. to: 50x -92, irregular. 
The building has two elevators and a small electric plant, 
the entire heating and wiring system of the building cost 
as follows: 


Electric wiring for entire building ............. $ 850 
de Ridgway ui gi eteeg testeae esas Onis Stee sles 0s 0 5,0 1,435 
I:Sprague. dynaimop foekw eases caew soc so kee 1,182 
125, be pa Titosvillesbouere sma testectows tos tas aco: 875 

Complete steamfitting, including pumps, radi- 
BLOTS, b ClC. ot Wel Acierniadl dd aac eceine als 225d Siete oi 6:86 4,950 
Meters and later installations .................- 213 
$ 9,505 


Of this amount the electric plant cost about $5,000. 

This plant started operating last February and up to 
September Ist, a period of just seven months, in 1910, 
during part of which time the building was only partly 
rented. The costs were as follows: 


Sereenings «aie pa-O0mie cei ce te aioe f syoren 5, ois paid overs p:* $ 596 
Labor (the engine room force operates 1 elevator) 879 
Ridison elegemeilg nde ds vas cee Gh ses ee ees canes 150 
Repairs, ash removal and miscellaneous water, etc. 450 

Total cost on Building Manager’s books ...$ 2,075 
10 per cent. of plant cost added by Treasurer.... 500 

Total cost on Treasurer’s books ........... $ 2,575 


But druing this time the receipt from tenants had been 
$2,803. This includes two tenants who purchase live steam 
the year around for manufacturing at $160 per year. 
Thus, the operating cost, net, for the first seven months 
has not only been less than nothing for furnishing heat, 
hot water, publie lights and electric power for pumping 
and for two elevators, but has actually shown a profit of 
several hundred dollars earned by the engineering depart- 


ment. And do not forget that this profit is in excess of 


-5 per cent. interest and 5 per cent. more for depreciation. 


As the electri¢ output increases, this record will become 
even more favorable. 


Foot-candle is the illumination produced by one candle- 
power on a surface perpendicular to the light rays and at 
a distance of one foot from the source. 
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High Tension Power Transmission. 


BY J. G. PERTSCH. 


HE subject of electrical power transmission is a very 

extensive one, dealing with the transmission and dis- 
tribution of electrical energy, as generated by the dynamo, 
to the receivers which may consist of motors, lamps, electro- 
lytic cells, or other means for conveying this energy into a 
form suitable for some particular use. 

Distribution of power by electrical means is superior 
to other systems and we find it taking the place of other 
methods in all but a very few applications. The transmis- 
sion of the energy from waterfalls to distant points is prac- 
tically possible only by this means. All over our country 
are seen striking illustrations of that development by which 
falling water is generating hundreds of thousands of horse- 
power for electrical supply to millions of population, In 
most eases the supply of electrical energy from water- 
power has been made possible only by long-distance trans- 
mission. 

Let us look back and briefly survey the evolution of high- 
voltage transmission. The predecessor of the electric gene- 
rator was the voltaic cell, which supplied a direct current. 
Therefore, since all early apparatus had been constructed 
to operate from primary batteries, there was, for a long 
time afterward no demand for alternating current. With 
the commercial application of are and incandescent lamps, 
and later the increased use of stationary and street railway 
motors, the direct-current generator made great progress in 
development. Up to this time, alternating-current gener- 
ators had been slow in development; in fact the use of al- 
ternating current was little understood. But as-the demand 
for power increased and the range of distance extended, it 
became apparent that higher voltages were necessary for 
transmission. With the invention of the alternating cur- 
rent transformer a suitable device was at hand for trans- 
forming the character of an alternating current that is, by 
changing the pressure, so that it could be most economically 
transmitted. Along with the development of the trans- 
former and the introduction of alternating current followed 
a remarkable impetus in the use and development of alter- 
nating-current machinery; and today, in almost all high-vol- 
tage transmission systems in the United States, alternating- 
current generators are employed. 

It was diffieult to break away from the use of diroat cur- 
rent entirely and naturally the rotary converter came to be 
used to transform the alternating-current power into direct- 
current form, and vice-versa, where desired. However, the 
present tendency is toward simplicity, and it seems that the 
rotary converter is going out of use as an unnecessary evil; 
and modern appliances are being designed for alternating 
current. 

With the development of alternating-current single- 
phase transmission the next step in advance toward econ- 
omy was the introduction of polyphase systems—until to- 
day we are transmitting hundreds of thousands of horse- 
power in some cases to a distance of over 100 miles, by the 
use of high-tension, alternating-eurrent polyphase lines. 

From the simple electrical power-transmission circuit 
consisting of generator, step-up transformer, transmission 


line, and lowering transformer, there has gradually devel- 
oped extensive systems, far-reaching and intricate, every 
element requiring the constant study of the engineer and 
designer. Generator and transformer design, windings and 
insulation, switchboard and auxiliaries, transmission-line 
materials and construction, have all undergone a steady 
progress in development. Every change made in the sys- 
tem with the advance of higher voltages and longer dis- 
tances, has resulted in increased difficulties to be sur- 
mounted. 

Many cities today depend for their lighting, transporta- 
tion, and the operation of their various industries, upon 
electric power transmitted over considerable distances. Al- 
though absolutely continuous service may not be possible, 
and unfortunate interruptions of the power supply do oe- 
cur at times, the number of troubles now experienced can 
be greatly reduced. The main causes of interruption of 
the supply of power are open-circuits, grounds, short-cir- 
cuits and other cireuit changes which set up electrical os- 
cillations or surges in the line. These may be traced, di- 
rectly or indirectly, to storms, lightning, weak insulators, 
defective pins, destruction of poles, ete. In fact most of 
the troubles which are met with today that affect the con- 
tinuity of power service, may be attributed to the line. 

The absolute limits of electrical power transmission are 
fixed by the practicable voltage that may be used. The ef- 
fects of transmission voltage must be encountered both in 
the apparatus at generating and receiving stations, and 
also along the line. 
generate a voltage sufficiently high to be supplied directly 
to the line, making it practicable to dispense with the use 
of step-up and step-down transformers. But even to -at- 
tain a pressure as high as 13,000 volts in the armature coils, 
considerable difficulty in construction. is involved because 
of the relatively large amount of room necessary for insu- 
lation. 
rent there is little prospect that the use of step-up trans- 
formers at the generating end, and step-down transformers 
at ‘the receiving end can be dispensed with. Consequently, 
the highest voltage that may be received or delivered*at the 
terminals of the transmission line is simply the highest pres- 
sure which it is practicable to develop by transformers and 
to transmit by the line. However, under present conditions, 
the line is that part of the transmission system where an 
actual limit to the use of higher eee will first be 
reached. 

The atmosphere about an electric circuit is depended 
upon to a greater extent for insulation than any other ma- 
terial. It has been found by experiment, however, that the 
atmosphere will break down much more readily under the 
disruptive force of electrical strain than solid dielectrie ma- 


terials in the same path. Above a certain electri¢al pres- — 


sure then, the atmosphere about the conductors and over the 
surfaces of the insulating mediums will become conductive, 
and a leakage of power take place from one wire to an- 
other of the same circuit. This phenomenon, which is sim- 
ilar to the familiar brush discharge of electrostatic experi- 


In the longest transmissions with alternating cur-— 
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For short distances, the alternator may a 
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ments was studied at some length by Mr. C. P. Steinmetz 
and he applied to it the term corona. 

The factors then, that tend most directly to a limitation 
in transmission voltage are two: temporary arcing between 
the several conductors on a pole, a concentrated condition 
at high current-density; and secondly the less imposing 
but nevertheless constant passage of energy from one wire 
to another, the corona or brush discharge, which occurs al- 
ways when a definite electrical strain exists in the atmos- 
phere next to the high-voltage conductors. Since this latter 
factor presents a continued loss of energy, it represents the 
nearest approach to an absolute physical limit of voltage 
with present line construction. 

A eareful study was made in 1896 by Mr. R. D. Mer- 
shon upon an experimental line near Telluride, Col., to de- 
termine the loss of energy due to corona discharge or di- 
electric conduction from one wire to another of the same 
cireuit. Measurements were made of the energy escaping 
from wire to wire when separated various distances apart 
and also with different voltages on the line. It was found 
that the leakage loss over the surfaces of insulators was 
very slight, but the loss incident to the passage of energy 
directly across the intervening air may assume consider- 
able proportions. By curves plotted from the measure- 
ments it is clearly indicated that for each given set of line 
conditions, there exists a critical pressure beyond which the 
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leakage loss between wires increases very rapidly, making 
such a high-voltage transmission line very wasteful of elec- 
trie power, and setting an absolute limit to the voltage, and 
consequently the length of transmission. 


But fortunately means to avoid this limit are not diffi- 
cult. Other experiments have shown that for a given vol- 
tage and distance between conductors, the loss of energy 
from one wire to another diminishes rapidly as the diame- 
ter inereases. Evidently, conductors of the same cireuit 
may be separated sufficiently to decrease the leakage loss as 
much as desired. But to carry this increase of distance be- 
tween conductors very far involves radical changes in the 
line construction. Then, perhaps, the absolute voltage limit 
will be set by the proper insulation of generator and trans- 
forming devices at the terminals of the line. 

As we see the range of high-tension transmission be- 
ing extended to greater and greater distances by the use 
of increasingly higher transmission voltages, we naturally 
ask what will be the ultimate distance to which power will 
ever be transmitted. Evidently, the final practical limit will 
be the resultant of economic conditions; and the greatest 
distance to which electric power will be transmitted will be 
where the electrical energy ceases to bring a profitable re- 
turn, at the receiver end of the line, in competition with 
other sources of energy.—Sibley Journal of Engineering. 


Lighting Rate Problem. 


BY R. S. STEWART. 


| THE annual convention of the Michigan Electric 
Association held at Port Huron Mr. Stewart 
presented a paper taking up the successful experiences 
of small towns in establishing flat rates. On- account of the 
general interest in this subject and the interesting details 
outlined in the paper, we publish it as follows: 

In the early days of electrie lighting the problems of 
determining the proper methods of charging for electric 
service were comparatively simple. Electric lighting was 
used almost exclusively for business purposes and the hours 
of service were long. It was therefore considered equitable 
to charge customers a fixed monthly sum proportional to 
the-number of lights installed. Later electric lighting was 
installed in many of the residences and the same method 
of charging was used. It was soon found, however, that 
residence customers wished to have a large number of lamps 
installed but wished to pay for only the maximum number 
of lamps used at any one time. Electrie light companies 


found that the method of charging’ a flat rate on the basis 


of the total number of lamps connected prevented them 
from obtaining a large amount of residence business. Some 
eompanies therefore made a practice of sizing up a resi- 
dence and charging for an arbitrary number of lamps re- 
gardless of the number installed. This was manifestly in- 
equitable and soon lead to complaints of discrimination 
among customers. Moreover it did not prevent the eus- 
tomers from burning any number of lights they chose and 
the result was that the customer would pay for a few lamps 
and have his house brilliantly illuminated by turning on all 
of his lamps. Other companies charged for all lamps con- 
nectéd but charged a smaller rate for residence lighting than 


for business lighting. This limited the amount of lighting 
in residences and deprived the companies of much profit- 
able business. As soon as reliable meters were obtainable 
at a reasonable price all of the larger companies and many 
of those in smaller towns discontinued their services on flat 
rates and charged for electric lighting on the basis of the 
amount of electricity used. In the course of a few years’ 
experience it was demonstrated that such a system of charg- 
ing was as inequitable as the old flat rate system, for the 
man wlio used his service for long hours paid much more 
than his share for such service and the man who used his 
electric service for only a few hours a year was an unprofit- 
able customer under any rate. 

The present system of charging for electric consump- 
tion are combinations of the old flat rate system based ou 
the maximum demand with meter rates based on the total 
electric consumption as measured by meter. In order to 
obtain the maximum demand an extra meter is required 
and the expense of this meter adds considerably to the cost 
of electric lighting for the smaller customers. A convenient 
method of determining the maximum demand with sufficient 
aecuracy without the use of demand meters is to base the 
maximum demand on the size of the house or on the num- 
ber of rooms, This method encourages the liberal use of 
electric lights and the installation of lamps wherever they 
may be of use. It therefore develops a large amount of 
business which does not come at the time of the peak load. 

The adoption of meter rates was not looked upon very 
favorably by the customers in the smaller towns and it is 
very doubtful whether it is the proper method for small 
companies. As we have noted, the proper charge for elec- 
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trie service is a combination of a fixed charge and a run- 


ning charge. In a small town, under the fixed charge should | 


be ineluded interest and. depreciation on the plant and also 
all salaries and wages. This leaves practically nothing but 
the fuel bill for running charges. Even the fuel bill is 
partly a fixed charge for a certain amount of fuel is re- 
quired to run the plant at no load. In the larger companies 
of course wages form part of the running charges for the 
number of employees varies with the amount of fuel 
handled. Among the smaller companies we find very many 
which run plants in which it is necessary to employ only 
one man to look after the lighting business of the town or 
village regardless of the total load. These plants are sel- 
dom profitable and it is only by obtaining all the business 
available that they can be made to pay. Meter rates will 
drive away a certain amount of business and this diminu- 
tion in the number of customers will necessitate larger meter 
rates for the rest of the customers. Another important fac- 
tor in the smaller towns is the fact that electrie lighting is 
much more sparingly used and that there are many persons 
who would be customers if their bills could be limited to 
fifty cents or one dollar per month, but who prefer to use 
oil lamps or gas rather than pay higher rates for electric 
lighting. When it is considered that from fifty cents to 
ane dollar per month is required to pay for interest and 
depreciation and maintenance of a meter and the cost of 
reading the same, it is readily seen that small customers are 
not profitable to a company which charges for service by 
meter. Such small services on the other hand on flat rate 
system brings in a profit proportional to the amount of 
service. It may also be noted that in these smaller places 
the number of lamps installed does not exceed very greatly 
the maximum number connected. Therefore it is feasible 
to charge a customer on the basis of the number of lamps 
installed or to putin a current limiting device. This device 
the customer should pay for. 

With a system of flat rate charges, together with an op- 
tional’ meter rate, it is possible to obtain 75 per cent. or 
more of the total of both business and residence lighting 
of a small town’ and the stores will present an appearance, 
due to their illumination, that is not found in any store 
where charges on the meter basis are made. It is wise to 
give all customers the benefit of meter rates if they desire 
these and the few stores which use meters will serve as ex- 
amples to the stores which pay for their services on a flat 
basis. It is interesting to note that a store keeper running 
on a meter will pay nearly as much for keeping his store 
bright three evenings a week as a store keeper operating on 
flat rate will pay for illumination every night during the 
week. 

A typical example will probably illustrate the advantage 
of flat rates over meter rates for small towns. Take for ex- 
ample a town of 2,500 people with a maximum load of 100 
kilowatt, and an investment of $25,000 for power plant, 
pole lines, ete. The total income may be estimated at $600 
per month. Of this income $200 a month will cover charges 
for fuel, oil and other running charges, the other $400 be- 
ing fixed charges... Assume that the number of customers 
will be 250:and that the number of hours use per month of 
the maximum load will be'100 and that the ratio of the eur- 
rent paid for to current’ as measured at the station meters 
will be:2 to 3.. The diversity factor will compensate for the 
lost current“and it is therefore safe to estimate the charges 
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on the basis of the readings of the station meters. The total 
kilowatt hours per month will be 10,000, the fixed cost $4.00 
per kilowatt, and the running cost 2 cents per kilowatt 
hour measured at the station. If a customer makes a con- 
tract for two 16-candlepower lamps or 100 watts the cost 
per month as above estimated would be for 50 hours; fixed 
40 cents, running 10 cents and a total cost of 50 cents. Sup- 


pose, however, that the customer uses his lights eontinu- 


ously 5 hours per night or 150 hours per month, the total 
cost would be: fixed 40 cents, running 30 cents and a total 
of 70 cents. 

The flat rate charge of 40 cents average per 16 candle- 
power per month for store lighting will be profitable. The 
charge for residence of 25 cents average per 16 candle- 
power per month is not profitable but pays all expenses. If 
a customer is paying on the meter basis, at say, 15: cents 
per kilowatt hour for the first 50 hours and 5 cents per 
kilowatt hour for all consumption in excess of 50 hours, the 
total will be 75 cents for the first 50 hours and 25 cents 
for each subsequent 50 hours, of the use of 100 watts. In 
addition to this charge the customer should pay at least 
25 cents for the extra investment which the central station 
must make in a meter. This brings the total charge for two 
lamps for 50 hours to $1.00 per month, and for 150 hours 
toe $1.50 per month. If it is admitted that a meter costs the 
company 50 cents a month, 50 hours use of 100 watts on 
meter service will cost the company $1.00 and 150 hours 
service will cost $1.20. The meter rates that have been as- 
sumed therefore show no profit forthe smiall 50-hour cus- 
tomer and only 30 cents profit for the small 150-hour eus- 
tomer, It should be noted that the tendency of every meter 
customer is to turn off all unnecessary lights and this fact 
tends to make his lighting unprofitable. As the habits of 
living in a small town are not so diversified as in a large 


city the maximum loads of all meter customers will come | 


at the time of the station peak load. 

The argument is frequently offered that if the tendency 
of the meter eustomer is to turn off lights the tendency of 
the flat rate customers is to leave them on. This is true to 
a certain extent. If the lighting company shuts down at 
midnight and does not encourage the use of switches at con- 
venient locations or of high-grade lamps, customers will 
leave their lamps burning continuously. If, however, the 
company gives all night service and notifies all customers 
that lights used regularly after midnight will have to be 
paid for at a higher than the standard rate and if the eus- 
tomers are advised that it is to everyone’s interest not to 
use lights extravagantly, the load curve will be much im- 
proved. Records of the past year of such a company show 
an average use of the connected load paid for, of 125 hours 
per month as measured by the station meters. If this is the 
record of flat rate lighting, metered lighting will show a 
smaller use per month and. will therefore not be profitable. 

One of the.main arguments in favor of flat rates is that 
the average customer prefers to pay a fixed monthly bill 
rather than to pay a variable bill depending on the reading 
of some meter concerning which he knows nothing and 
which he believes to be adjusted in favor of the company. 
That this is a real argument is illustrated by the experi- 
ence of a company which recently changed hands. ‘The 
people in the town thought immediately upon hearing of 
the change that flat rates were to be abandoned and_pro- 
tests against such a change in rates were almost universal. 
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When the customers were notified that no such change was 
contemplated but that the company was perfectly willing 
to give all those who desired it the meter rates noted above, 
a friendship to the new company was at once developed. 
Only a very small percentage of the customers availed 
themselves of the meter rates and most of these were short 
hour customers. Several new short hour customers were 
added to the lines because of these meter rates and the old 
long hour customers were held. 

Experience has demonstrated very conclusively that flat 
rates with all night service are profitable in a small town if 
the only carbon lamps sold by the company are Gem Lamps. 
These should be burned at their lowest voltage so as to give 
approximately 16 candlepower and the saving of current 
consumption is 20 per cent. The lamps should be sold at 
eost price so as to prevent competition from others who are 
selling ordinary carbon lamps. The white light of the Gem 
lamp will convince a customer that the light is better than 
the lamp furnished by others. The Gem lamps will not con- 
tinue to burn indefinitely after it has lost its light giving 
power as is the case with many of the old red hairpins used 
often in flat rate towns. The company should realize that 
its main function is not to sell current but to furnish light. 
The ordinary customer will not quibble concerning the cur- 
rent taken by a lamp provided that the light is white and 
of sufficient amount and that his bill is reasonable. 

For residence customers who desire to have a large num- 
ber of lamps connected, but wish to burn only a few at any 
one time, current limiting devices should be used. If a 
customer has this device adjusted for six lamps it does 
not follow that he is going to leave six lamps burning for 
he cannot be bothered with the trouble of turning off lamps 
every time the lights begin to wink and he will pay for 
more lights than he ordinarily burns to avoid this trouble. 
The diversity factor, therefore, enters into the problem of 
flat rate lighting just as in any other system of charging. 

Flat rate lighting with tungsten lamps jis niore satistac- 
tory than any other system of charging in a small town. 


The customer who buys his tungsten lamps and pays the 


high price of these, does not wish to buy new lamps ex- 
ecpt when necessary and he will carefully turn off all lamps 
which he is not using. This will reduce the number of 
hours use of the load paid for. It is very satisfactory 
however to so adjust the rates for tungsten. lighting that 
the price of one new tungsten lamp per year is included 
in the flat rate. For each tungsten lamp contracted for on 
the flat rate, a card may be given which will entitle the cus- 
tomer at any time within a year to one new tungsten lamp 
provided that the old lamps are returned. Complaints of 
broken filaments in tungsten lamps are thus eliminated. This 
is not a case of free renewals for the extra lamp is included 
in the charge-for service. Even though the charge per 
eandlepower is less for tungsten lighting than for lighting 
from carbon lamps the former bills will not be reduced, for 
most people will prefer to increase their lighting and keep 
their bills the same rather than to eut down their bills by 
keeping the lighting the same. 

From over a year’s experience it has been found that 
the revenues have been increased considerably and that the 
maximum peak load has been decreased and that the total 
consumption of power by the central station has been de- 
ereased. Complaints of poor lighting have been eliminated 
to a large extent because of the smaller drop in the lines 
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‘and because of the more constant light given from tung- 
sten lamps when the voltage is variable. Much new busi- 
ness has been added which would have been unavailable 
with any other systems except tungsten lighting on flat 
rates. Practically every store in town uses electric light- 
ing and there are only two examples of gasolene lighting. 
These were installed in the times of the former company 
and in one of these eases, electric lighting is used in the 
summer time, gasolene lighting being more convenient in the 
winter because it serves not only as a lighting system, but 
also as a heating plant. Natural gas is available for light- 
ing with incandescent mantles, but is used rarely in spite of 
the low cost of gas because of the trouble and expense con- 
nected with new mantles and chimneys and purifying sys- 
tems. Lighting from oil lamps is more expensive than 
electrie lighting with tungsten lamps on flat rate if the two 
systems are compared on the basis of equal illumination. 

The proper charge for flat rate tungsten lighting de- 
pends on local cireumstances, but a rate of 1% cents per 
month per watt less 10 per cent. for cash should be suf- 
ficient to cover all costs and pay for the renewal of one 
lamp per year for each lamp installed. The cost of 80 can- 
dlepower per month or 100 watts per month would be: fixed 
150 hours per month the cost would be: fixed cost 40 cents, 
running cost 30 cents, new lamps 10 cents, or a total of 80 
cents. Based on the flat rate charge of 114 cents per watt 
per month less 10 per cent. for cash the revenue from 100 
watts would be $1.12144. There would therefore be a profit 
on all tungsten lighting burning less than 150 hours a month 
and this number of hours is much in excess of the average 
number of hours that the peak load is earried. 

The main principle which should always be kept in mind 
in making any change in existing rates in a small town is 
to obtain more revenue from the present* customers by giv- 
ing the customers more light or better service. It may seem 
to some, who have not studied the question thoroughly, un- 
just to charge more per watt for tungsten lighting than for 
lighting from carbon lamps, but it must be remembered that 
the fixed cost per kilowatt depends on the existing load and 
if the load is decreased by the use of tungsten lamps the 
fixed cost per kilowatt is inereased. As the fixed cost is 
two-thirds of the total cost the charges should be based 
on fixed rather than running costs. After sufficient addi- 
tional business has been obtained by tungsten lighting it is 
proper to reduce rates to encourage still further additions, 
but this reduction should not be made until it is proved 
that the revenues will be increased thereby. There is a 
saturation point in lighting and after this saturation point 
has been reached further decreases in charges for services 
will result only in decreased revenue. 


Watts per candle unless otherwise stated, is the number 
of watts required to produce one mean horizontal candle- 
power and is obtained by dividing the total watts consumed 
by the lamp, by the mean horizontal candle-power. Care 
must be taken to state which value of candle-power is used 
or different values of watts per candle will be obtained for 
the same lamp at the one efficiency. For example, a 100 
watt lamp giving 80 mean _ horizontal candle-power, the 
watts per candle would be 100--80—1.25, while if the mean 
spherical candle-power were used, the watts per M. §S. 
candle would be 100--63.2 (mean spherical candle-power) 
=1.58. 
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A Large Southern Hydro-Electric Project. 


Plans are being perfected by the Georgia Power com- 


pany which will eventually supply Atlanta with more than 
200,000 horsepower of electric current and will insure 
it-the claim of the largest water power center east of the 
Rocky mountains, Niagara Falls being excepted. With a 
eapital of $10,000,000 behind it, the Georgia Power com- 
pany has already begun the development of the tremen- 
dous power of the Tallulah Falls, which alone will supply a 
current of more than 100,000-horsepower, an amount almost 
-ten times as large as the power from Bull Sluice, which now 
runs Atlanta’s street cars, operates elevators and factories 
and supplies most of the current used in this city. 

Falls of somewhat smaller size have been secured by the 
eompany at Gainesville and Franklin, in Heard county, 
on the Etowah river, also near Canton, in Cherokee county, 
and several other points which will furnish an additional 
supply of 100,000: horsepower. Steel towers will be erected 
along the 90-mile course-to Atlanta from Tallulah Falls 
and the energy transmitted at 110,000 volts. Over 300 miles 
of wire will be strung in the northern portion of the state 
and power used throughout this section of the country 
for all purposes. 

Work has already commenced on the construction of 
six generators, each capable of developing 15,000-horse- 
power, at the Tallulah plant. The plans also call for the 
building of a 100-foot dam just below the big wooden bridge 
at the falls, and from this point a tunnel a mile and a quarter 
long will make possible a drop of 600 feet. At this point it 
is proposed to erect the distribution station with its network 


of wires which will supply the current for running mills, , 


factories, car systems and light plants for a radius of many 
miles. 

' The plant now being operated by the North Georgia 
Electric company and which supplies a current of 3,000 
horse-power at Gainesville, has been secured by the com- 
pany and with other property on the Chattahoochee it is 
thought that a much larger power can be developed. The 
Etowah company’s plant, which has also been taken, will 
furnish more than 30,000 horsepower, and an equal amount 
is expected from the falls at Franklin, Heard county. These 
and other powers controlled on the entire upper portion 
of the Chattahoochee river will enable the company to de- 
velop an additional 100,000 horsepower, making a total of 
more than 200,000. In charge of the engineering work for 
the company is C. O. Lenze, of 71 ‘Broadway, New York, 
assisted by C. E. Parson, who is directly in charge of the 
work now in progress in this territory. 


Commercial Section of National Electric 
Light Association Membership Campaign. 

A beautiful sterling silver loving cup, ten inches in 
height, has been donated by Mr. J. Robert Crouse for pre- 
sentation to the individual who shall suezeed in seeuring the 
greatest number of new members for the commercial section 
of the National Electric Light Association before May 15th, 
1911. Mr. Crouse is chairman of the Membership Com- 
mittee, and its other members are Messrs. Edw. E. Bailey, 
Napoleon H. Boynton, Charles D. Burleigh, Dunean Camp- 
bell, W. R. Collier, I. W. Dixon, I. 9). Gibbs, L. D. Mathes 
and J. C. MeQuiston. 

Large posters, embellished with a full-sized reproduc- 
tion of the eup, and giving the conditions of the contest 
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will be sent to the principal central stations and electrical 
manufacturers of the country, and the committees hope that 
these posters will stimulate immediate interest in member- 
ship among the employees who will read them. 

About two hundred men have already been enrolled in the 
eontest, and any one may enter the contest by registering 
with Mr. Crouse, who will furnish application blanks. Mr. 
Crouses address is 1823 E. 45th Street, Cleveland, Ohio. The 
large number of contestants, as many as. eight persons from 
one of the larger Central Stations, has introduced another 
element of chance by which the smaller central station or 
manufacturer may carry off the cup. There is a fine, large 
eup for someone and it is a good, broad game that will 
be pushed by the contest, therefore, SourHERN ELECTRICIAN 
commends the contest to you. 

It is planned to make the various commercial Section 
committees the national authorities upon the subjects under 


* their jurisdiction. Not only will they render annual reports 


to the National Electrie Light Association convention, but 
they hold themselves in readiness to assist at any time any 
member of the section in solving the commercial problems 
ineident to their subject. For example, the committee on 
decorative street lighting will have at hand all available data 
upon methods of soliciting and installing special street light- 
ing, various forms of contracts used, examples of unsuccess- 
ful methods and the reason for. their non-suecess, and the 
advantages and disadvantages of various types of equip- 
ment. Any member of the commercial section may secure 
these data from the chairman of that committee, and should 
there arise any problem not heretofore solved, that prob- 
lem will be submitted by the chairman to his committeemen 
for their expert opinions and advice. The value, to one about 
to undertake a special street lighting campaign, of suck a 
fund of ready information ean readily be appreciated. Sim- 
ilar data, advice and co-operation will be offered by each 


- committee, so that there can hardly arise a commercial ques- 


tion which one or another of the committees cannot imme- 
diately and finally assist in solving. This service, it must 
be understood, is rendered only to members of the Commer- 
cial Section. 


Duplex Telephony. 

According to an announcement from Washington, Ma- 
jor Geo. O. Squier has invented a device by which two sim- 
ultaneous telephonic messages can be transmitted over the 
same cireuit at the same time without interference. While 
claims are made for this new invention by Major Squier, 
it is claimed that Frank L. Perry, known in electrical cir- 
cles as the electrical wave man of Chicago, more than two 


years ago exhibited at his laboratory an electrical telephonic ~ 


apparatus and system by means of which two telephoniz 
messages were transmitted simultaneously without interfer- 
ing with each other over .a single wire grounded cireuit 
and also over a single metallic circuit. The claims of Mr. 
Perry are substantiated by a letter to B. G. Arnold a well 
known engineer of Chicago, who witnessed the demonstra- 
tion of the system on November 4, 1908. The claims of Mr. 
Perry for the priority in the accomplishment of telephonie 
duplexing are further substantiated it is claimed, by other 
witnesses of the operation of the system in his laboratory. 
These witnesses are Dr. C. 8. Barker, of Hahnemann Fios- 
pital, F. W. Parker and D. M. Carter of the law firm of 
Parker and Carter, and B. E. Sunny, president of the Chi- 
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cago Telephone Co. These witnesses heard and saw the 
suecessful demonstration of the apparatus in October 1909. 
From the information now at hand it would seem that du- 
plex telephony was born sometime ago, the announcement 
recently made being that of its absolute practicability. 


Congress of Technology. 

What promises to be a very remarkable and striking 
record of the place of science in modern industry will be 
presented in the series of papers which will constitute one 
of the main features of the Congress of Technology to be 
held in Boston on April 10 to 11 of this year. The first 
of these dates is the fiftieth anniversary of the chartering of 
the Massachusetts Institute of Technology, and the primary 
purpose of the Congress is fittingly to mark that anni- 
versary. 

But the interest of the celebration goes far beyond any 
personal associations with the Institute of Technology. 
While “Tech,” as its friends know it, has been a leader in 
the application of science in the industries, the progress of 
that institution and of its graduates marks the enormous 
development that has taken place in all industries the world 
A large number of Technology graduates who have 
been conspicuously successful in varied lines of engineering 
will present papers at the Congress, dealing with various as- 
pects of the country’s manifold industrial problems and 
treating of those problems not only as they exist now but 
as they promise to take different shape in the future. The 
whole body of papers will therefore constitute a survey of 
engineering and industrial science as a whole, from a body 
of men who speak from first-hand experience with industrial 
problems all over the country. 


over. 


The papers, separately, will discuss the conditions and 
prospects in specific industries and will therefore be of ex- 
ceptional interest to the great number of men practically 
engaged in them. No similar discussion of the industries 
has been attempted on such a scale, and the record promises 


- to be of unique suggestive value to the manufacturers of the 


country. The meetings will be open to the public. 


Convention Features of New England N. E. 
L. A. Section Omitted. 

In view of the fact that the vote of the members of the 
New England Section was three to one in favor of omitting 
the program and entertainment features of the annual meet- 
ing, scheduled for March 15 and 16, 1911, the executive 
committee voted to have no papers, no committee reports 
and no entertainment features. The meeting will be, there- 
fore, purely formal and routine to comply with the By-Laws. 

It will*be the second annual meeting and will be held in 
the Auditorium, on the third floor of the Edison Building, 
39 Boylston St., Boston, Mass., on March 17, 1911, at 2.30 
p. m., for the election of officers, report of the Secretary- 
Treasurer and such other routine business as may properly 


‘come before the meeting. 


This arrangement, as the members know, is in line with 
the consensus of opinion that our spring convention should 
be dispensed with in order to insure the very largest pos- 
sible attendance at the big Annual convention of the Na- 
tional Electrie Light Association, which will be held in New 
York City the week of May 29-June 3, 1911. 
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Minnesota Electrical Association. 

The fourth annual convention of the Minnesola Elce- 
trical Association will be held at St. Paul, Minn., Maren 
14 to 16, with headquarters at the St. Paul Hotel. Froin 
the present indications Central Station Engineers and Man- 
ufacturers from all sections of the northwest will be in at- 
tendance and the convention be one of profit. An interesting 
program has been prepared_as follows: 

Curb Lighting, by Ludwig Kemper, Mev. Albert jes 
Light & Power Co.; Window & Sign Lighting, by Geo. Stein- 
wedell, Commercial Agent St. Paul Gas Light Company ; 
Residence Lighting, by C. E. Van Bergen, Manager Duluth 
Edison Co., Stillwater; Gas Producer Mngines for Central 
Stations, by A. W. Wagner, Manager LHuron Light & 
Power Co.; Gasoline Competition, by Representative Na- 
tional Lamp Association; Testing Watt Meters, by F. R. 
Cutcheon, Superintendent Electrie Department, St. Poul 
Gas Light Co.; Engine & Boiler Room Reeords for Plants 
up to 256 K. W., by E. Holeombe, Manager Northern Heat- 
ing & Elee. Co.; Insurance, by Mr. Ritt, St. Paul Bureau 
of Underwriters; Day Load for Central Stations, by Mr. E. 
L. Callahan, Manager New Business Department, IY. M. 
Byllesby & Co.; Incandescent Lamp linprovemenis, by 
Henry Schroeder, General Electric Co.; Safety In Line Con- 
struction, by H. G. Winsor, Chief Inspector Minneapolis 
Gen. Elec. Co. 


Mississippi Electric Association Affiliates 
With N. E. L. A. 

At a meeting of the Mississippi Electric Association 
which body represents the central station industry of the 
state, held at Meridian, Mississippi, on January 19, a thor- 
ough canvass of the wishes of the members was made and 
voted to affiliate with the National Electrie Light Associa- 
tion. The president, A. B. Patterson and A. H. Jones, 
secretary and treasurer, were instructed to make the nec- 
essary arrangements with the national body for putting 
this affiliation into effect. The national society has already 
a number of members in the state and this new union will be 
particularly beneficial to the smaller companies that hith- 
erto have belonged to the local organization only. 


West Virginia Independent Telephone 
Association. 

The West Virginia Independent Telephone Association 
will hold its fifth annual convention on March 23 and 24, 
in the city of Clarksburg, W. Va., with headquarters at the 
Waldo Hotel. 

On account of the fact that fire destroyed one of Clarks- 
burg’s large hotels, manufacturers are urged to secure accom- 


modations early. 


The program layed out for the convention is an espe- 
cially interesting one and the social features are -well pro- 
vided for. The main feature will be a smoker on the even- 
ing of March 23, 

Considering the representation at the last convention 
and the indications thus far, it is expected that the attend- 
ance will be the largest in the history of the Association. 
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to any particular style. 


opinion or fact in discussions. 


A. C. SYSTEMS. 
Editor Southern Electrician: 

(197) “I would like to see information in the columns 
of your paper taking up 3-phase A. C. systems balanced 
and unbalanced. Also information and diagrams for 3 
phases from two transformers, the difficulties of ground- 
ing secondaries, ete.” G. Weal: 

POWER FACTOR OF CIRCUIT. 
Editor Southern Electrician: 

(198) “Kindly obtain information from your readers on 
the following: Our three-phase, 500 K. W., 2,200 volt, 
alternator running at 500 R. P. M., often operates at ap- 
proximately one-half load. Can the power-factor of the 
alternator be changed by varying the field excitation? 
What effect does change of load or voltage have on the 
power-factor of the cireuit?” D. A. F. 

IMPREGNATION OF COILS. 
Editor Southern Electrician: 

(199) 
to the value of the so-called ‘impregnated coils,’ comparing 
same with the other types of insulation employed for fields 
and armature coils? Also what is the general process of 
the impregnation?’ The information from your readers will 
be highly appreciated.” H: E, J. 

A. C. GENERATOR FROM D. C. MOTOR. 
Editor Southern Electrician: 

(200) “I would lke to know if any reader of your pa- 
per can give directions for changing a direct current mo- 
tor so that 1t can be used as an alternating current genera- 
tor?” Hi. i2.=W.. 

SWITCHING OF TRANSFORMERS. 
Editor Southern Electrician: 

(201) “As a reader of SourHEerRN Exectrictan, I would 
like te ask from some other readers who are connected 
with high tension transmission plants, the following: What 
methods have you found most satisfactory in switching on 
and off steps down transformers? The transformers are 
oil-eooled, 66,000 to 2,200 volts rated at 500 K. W. Should 
the secondaries be closed and excite from low-tension side, 
or close primary side first and excite from high-tension side? 
I have used both methods, but find that when closing sec- 
ondaries first the ammeter often shows a large current. 
Please explain this action and give reasons for the proper 
operation.” H. F..B. 

DISTRIBUTION SYSTEMS. 
Editor Southern Electrician: 

(202) ‘We have a central station of 5,000 K. W. capac- 
ity and considering running a transmission to a small town 
one mile distance. The load will consist of street lighting 
and a possible office and factory lighting load for 15 build- 
ings averaging 4 stories and approximately 10,000 square 
feet of basement area. A power load for the factories, 6 in 
number, is also possible, with an average of 100 horse pow- 
er. What system of distribution and transmission would be 


Questions and Answers from Readers. 


' We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 
taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 
tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 
All published matter is paid for. 


“Will you kindly give me some general data as 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


This department is open to all. 


considered most economical and best suited to the demands, 
direct current, three-wire, or alternating current, single, two 
or three phase? Our station equipment is 2,200 volt, A. C. 
with rotary converters.” Hi; Abs 

H. P. OF THREE-PHASE MOTOR. 
Editor Southern Electrician: 

(203) “Kindly explain how to ealeulate the horsepower of 
3-phase motors for driving a lumber mill equipment. Also 
please advise how to determine the sizes of wire for con- 
necting up these motors. What kind of wire should be 
used and should it be laid in conduits along the floor or 
along ceiling and drop down to motors, which will be lo- 
eated on floor, all direct connected?” He, Aged: 

LAMP RENEWALS. 
Editor Southern Electrician: 
(204) “Kindly publish information from central sta- 
tion readers in the South, as to the policy of furnishing 
In each case give reasons for and 
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free lamp renewals. 
against.” 


Answer to Question No. 174. 
Editor Southern Electrician: 

“In voenrd to the ealeulation of size of wire for an A C. 
motor cireuit, I offer the following as answer to Question 
172, in your November issue, signed W. H. M. We will as- 
sume a particular case and follow the necessary steps. Sup- 
pose a 25 horse power induction motor is to be installed 300 
feet from the transformers and to operate on 110 volts, 60 
eycle, 3-phase circuit. Allow 90 per cent efficiency for the 
motor, an average power-factor of 85 per cent, and a volt- 
age drop of 10 per cent. 

“The formula for wire size is then as follows: 

PX746XLXKX1.5 
Cireular Mils———___ 
EXP.F.XVX<v 
Where P—horse power of motor 
[—distance to the motor in feet 
K—a constant depending on system — 
E—efficiency toe 
P.F.—power-factor 
V=—=impressed voltage 
v—volts drop in wiring 
“Substituting values assumed we get: 
25746300 151.5 
Cireular Mils—= 
.90.85X11011 
136000 
—No. 00 wire B. & S. gauge. 

“The formula allows for a 50 per cent overload. In 

regard to the power-factor of lighting and motor loads, in 


is usual to assume from 85 to 90 per cent.” 
W. A. BATEs. 
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Answer to Question No. 180. 
Editor Southern Electrician: 
- “Tn answer to Question No. 180, in the December issue, 
I wish to state that .001 inch —1 mil and the square of the 
diameter of a wire in mils is its area in cireular mils. The 
mil foot, that is, a wire 1 foot long and 1 mil in diameter, 
1 cireular mil in area, is the recognized standard from 
which is figured the resistance of electrical conductors. 
“The resistance of any conductor varies directly as the 
length and inversely as the sectional area of the conductor. 
When R=resistance of conductor in ohms 
r—resistance per mil foot in ohms 
L—length of conductor in feet 
d—diameter of conductor 
em=—d square or area in circular mils 
R—(rX<L)/cm.” 
: H. M. Brat. 


Answer to Questions Nos. 176 and 165. 
Editor Southern Electrician: 

“Referring to Question 176 in the December issue, the 
potentiometer method is the most accurate way of checking 
the accuracy of direct current instruments. Fig. 1 shows 
the connections for this test. The Battery B sends a con- 
stant current through the resistance R which is subdi- 
vided into very small steps. E is a standard cell, such as the 
Clark or Weston. The double throw switch is thrown up 
and the resistance contact adjusted until the galvanometer 


Wigs 1. 


POTENTIOMETER MrEriop or CHECKING. 


It is then thrown downward and the 
resistance again adjusted until equilibrium is obtained. The 
unknown voltage and the known voltage of the standard 


shows no deflection. 


cell, are in direct proportion to the respective resistance 
values, and the voltage E may be computed by simple ratio. 
As shown, this may be used to check a voltmeter V, or the 
voltage across a shunt S of known resistance, and in this 
ease we may calibrate an ammeter A in the cireuit. The 
voltage of a Clark cell is 1.433 volts at 15°C., but varies 
with temperature. The voltage of the Weston cell is 1.0185 


at from 5° to 26°C. , 


“Fig 2, shows a simplified diagram of the Léeds and 
Northrup potentiometer. The resistance R consists of 15 
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coils of 5 ohms each and at one end of the series is a long 
length of resistance wire wound on a drum with a mov- 
able contact, so that very small inerements of resistance 
may be measured. At the other end T, are a number of small 
coils used to compensate for temperature changes in the 
voltage of the standard cell. The current from the battery 
B is adjusted by the rheostat R to equal exactly .02 amperes 
by throwing the switch to the left and adjusting to get no 
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SWITCH 
Fig. 2. Diagram For LEEDS AnD Norrurup PorenTIOMETER. 


deflection on the galvanometer G, The resistance from A, 
a fixed point to T, being just enough to give 1.0185 volts 
with .02 amperes. Then throwing the switch to the right 
we adjust the contacts M and M’ to get zero deflection, when 
knowing the current and the resistance, the voltage at E is 
readily computed. 

“No. 165. . A simple photometer for measuring the candle 
power of incandescent lamps, can be made by taking two 
boxes open at one end and painted a dull black on the inside. 
Mount a socket in the top of each and place these two 
boxes on a long table in a dark room, with the open ends 
toward each other. In one box place a new standard 16 
STANDARD /6CP LAP LAMP TESTED 
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candle power lamp, in the other the lamp to be measured. 
Between the two place a paper dise with a round oiled spot 
in the center. When the same intensity of light is thrown 
on the two sides of this screen the spot will not be visible. 
If desired, mirrors M, M, may be arranged so that both 
sides can be seen at once. The brightness of the two lamps 
are inversely proportional to the square of their distances 
from the screen. The simplest way of performing the 
measurement without calculation is to fix the box with the 
standard lamp and the screen stationary, and move the 
other box to get equal illumination. The candle power val- 
ues may then be painted on a scale, and the instrument 
rendered direct reading as shown in the sketch. The pho- 
tometry of are lamps involves measurement at so mary dif- 
ferent angles and so much computation that I would not 
suggest for any one to try it outside of a regular photo- 
metric laboratory.” A. G, RAKESTRAW. 
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Remarks on Question No. 177. 
Editor Southern Electrician: 

“In Mr. Rakestraw’s reply to question No. 177 in the 
February issue, he recommends a mixed A. C. and D. C. 
plant. In view of the high state of development of the 
A. C. motor, the writer considers this entirely unnecessary 
and undesirable. It makes it necessary to run a small en- 
gine at all times to supply the power load, when the power 
could be supphed by the larger engines more economically. 
It also renders the power service less reliable by virtue of 
the fact that if this small unit or the balance set has to be 
shut down for inspection or repairs, service is interrupted. 
The D. C. equipment also adds ONE throughout the 
entire engine room equipment. 

“A better plan would be to carry the entire power load 
with the same polyphase A. C. generators that carry the 
lighting load, running a separate set of 2200 volt feeders 
if there are any motors of sufficient size to cause undesira- 
ble disturbances on lighting feeders. It is becoming general 
practice to use poly-phase motors in sizes of over 5 H. P. 
and below this size to use single phase motors. 

“Probably the best method of determining necessary 
plant capacity would be to refer to average capacities. In 
the state of Ohio the average is 56 watts per capita, while in 
Iowa it is only 44 watts per capita. Some figure between 
these two would probably be about right, depending upon 
the present development and available business in sight. 
Ordinarily the most economical arrangement of units is in a 
ratio of 3, 2 and 1, leaving sufficient space for one so that 
it can later be replaced with a unit of combined capacity 
of 3 and 2 if the town grows and the business develops to 
the point where it is needed. With this arrangement 3 
should be large enough to carry the entire load, 2 will in all 
probabilities handle the day load for several years to come 
and 1 will prove economical between 10 or 11 P. M. and 
6 or 7 A.M. Then if 3 should be down for repairs 2 and 1 
operating together is capable of handling the peak load. 

“All engines should be compound condensing, regardless 
of cost of coal; as condensing equipment, even where a 
cooling tower is necessary to furnish condensing water, 
niakes a lower first cost per unit of station capacity than if 
additional boiler and engine capacity were installed to give 
same available power, operating non-condensing. 

“The high-speed non-releasing type of Corliss engine 
should be selected for the reason that it can be had to op- 
erate at speeds of 150 to 200 R. P. M. as economically as the 
slow speed Corliss. The first cost will be lower, and it is 
suited to direet connection to alternators of small size, 
first cost of a small 100 R. P. M. alternator being prohibi- 
tive. The switchboard should be located at the front side of 
the engine room instead of the end since, if it should ever be- 
come necessary to enlarge the engine-room it would necessi- 
tate moving the board. 

“Tt has been found economical in most eases in building 
a new plant to install steam header, exhaust header, feed 
water-heater and feed pumps 50 to 100 per cent. larger 
than necessary, as it is cheaper to carry: this small additional 
investment three to five years than at the end of this period 
to take it all out and replace it with larger equipment.” 

C. L. Cuay. 
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Remarks on Question No. 187. 


Editor Southern Electrician: 


“T note in your February issue the answer to Question 177 
by Mr. Rakestraw. This answer in part applies to my 
Question 187, in the January issue. With your permis- 
sion I would like to ask Mr. Rakestraw to refer to Ques- 
tion 187 and earry his comparisons a little further so as 
to cover a comparison of efficiencies and the other items 
which I mention.” H. A. Parks. 

Answer to Question No. 189. 
Editor Southern Electrician: 

“In answer to Question 189, January issue, the follow- 
ing is submitted: In any transmission system the distrib- 
uting and transformer losses should be taken into consid- 
‘R. B. C.’ may assume a loss of 5 per cent as 
the average full load for his secondaries and 10 per cent 


eration. 


for his transmission line and be entirely within reason. But ~ 


attention is called to the fact that the losses are dependent 
upon other features than mere arbitrary selection. Some- 
times the ‘longest’ way round is the shortest way home,’ 
and to brief this matter, the following is submitted for 
your consideration : 

“The maximum load of lamps would equal 81,000 watts 
and allowing 5 per cent loss in secondaries and taking 
the average efficiencies of several transformers into con- 


sideration, the full load power would be very close to 90° 


Kk. W. at the transformer primaries. If it is desired to 
maintain 110 volts at the transformer and allow 5 volts loss 
in distribution, 105-volt lamps should be used. Then al- 
lowing for average regulation of transformers, the primary 
voltage would be 2250. A three-wire, three-phase line would 
be the most economical, the transformers being equally bal- 
anced around the phases... ; 

“Tt is generally conceded that No. 6 B. & §. wire is the 
minimum size, consistent with mechanical strength and up- 
keep, for lines of this particular class. The following 
tabular values are based on Nos. 6, 4, and 3 B. & S. triple- 
braid W. P. wires spaced equidistantly on 18-inch  cen- 
ters. Delivery of 90 K. W. at 2250 volts at transformers, 
60-cyele, 3-wire, 3-phase a distance of two miles. 


No. 6 No. 4 No.3 

Wire Wire Wire 
Per Ct. Loss of Delivered Power 9.51 5.98 4.74 
Ke) W.o0ss ire Dine isa ee es ~ 8.60 5.38 4.27 
Volts LosszinLigiesvi.e.. ws os 225.53 150.70 ~124.78 
Voltage at Switchboard ........ 2472.53 . 2400.70 2374.78 
Pounds OL EW iter seus sce etree 3548 5196 6019 
Cost Of “Witt 2Ger. . ei ain eee ee $532.22 $779.33 $902.88 


“Fyrom the foregoing the practical points should be clear. 


The cost of power should be low, water power, and there- 
fore the losses may be higher than for a steam-driven plant. 
The maximum load from this town will probably last but 
a short while and’ the losses for this time are but a fraction 
of the maximum. 
“Without a more intimate knowledge of conditions it 
appears that No. 6 B. & S. for the transmission line and 
an average drop of 5 volts in the distributing system would 
be satisfactory. However, the loss in volts in the line and 
the consequent loss in power are greater than with larger 
wires and ‘R. C. B.’ is in better position to judge what this 
means to his plant. J. N. Eney. 
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Discussion on Question No. 185. 
Editor Southern Electrician: 

“I beg to submit the following answer to question 185, 
in the January issue: The induction generator is an induc- 
tion motor driven above synchronism as R. C. R. says in 
his question appearing in January number, but it does not 
On the contrary, it requires a cer- 
tain amount of magnetizing current, just as motors do, which 
must be furnished by the synchronous machines of the sys- 
tem. It is true that the current of the generator is leading, 
but we must remember that leading current from a gener- 
ator is just the reverse to leading current to a motor and 
so it will not compensate the lagging current to the indue- 
tion motors although leading current to a synchronous 
motor will do so. In “Elements of Electrical Engineering” 
by Dr. Steinmetz we find the following discussion of the 
induction generator, page 415. ‘The induction machine 
may thus be eonsidered as consuming a lagging reactive 
magnetizing current at all speeds, and consuming a power 
eurrent below synchronism, as motor, supplying a power 
eurrent (that is, consuming a negative power current) above 
synchronism, as generator. Therefore, induction generators 
are best suited for cireuits which normally earry leading 
currents, as synchronous motor and synchronous converter 
cireuits, but less suitable for circuits with lagging currents, 
since in the latter case an additional synchronous machine is 
required, giving all the lagging currents of the system plus 
the induction generator exciting currents. Obviously, when 
running induction generators in parallel with a synchronous 
alternator no synchronizing is required, but the induction 


generator takes a load corresponding to the excess of its 


speed over synchronism, or conversely, if the driving power 
behind the induction generator is limited, no speed regula- 
tion is required, but the induction generator runs at a speed 


exceeding synchronism by the*amount required to consume 


the driving power.’ 

“So we see that the induction generator will carry a load 
if there be a synchronous machine on the eireuit capable 
of supplying the necessary magnetizing (lagging) current, 
in fact, that is about all it will do, since it has no effect 
upon the voltage and frequency, which re determined by the 
synchronous machine. 

“Consideration of the above will show that Mr. Reid 
is altogether in error in his discussion of this question in the 
February issue, his mistake being evidently due to his 
failure to distinguish between leading generator current 
and leading motor current. 

“Mr. Foster in his answer describes an entirely differ- 
ent machine, the inductor generator, which ‘is similar in 
name only. It is really a synchronous machine but differs 
in details of construction, as will be seen from Mr. Fos- 
ter’s description.” 

T. G. SEIDELL. 


Answer to Question No. 191. 
Editor Southern Electrician: 

“Referring to Question 191, in the February issue, prob- 
ably the most satisfactory lighting arrangement for this 
room would consist of tungsten lamps with Holophane dis- 
tributing reflectors. We would proceed with the caleula- 
tion as follows: For ordinary book-keeping work we should 
have an intensity of from 3 to 5 foot candles. We find that 
the area of the room is 30 by 60 feet or 1800 square feet, so 
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that to illuminate this space will require from 5400 to 9000 
lumens. Now the net efficiency of a lighting installation is 
expressed in lumen per watt, which is the effective illumi- 
nation in foot candles on the plane of illumination divided 
by the watts per square foot. This value may be obtained by 
calculation, but since there have been many tests made to 
determine it, we may take advantage of this work and use 
figures which have been obtained by experience. 

“The following table gives some average values for tung- 
sten lamps rated at 1.25 watts per candle. 


Clear reflectors, dark or medium walls... .4.0 
Clear reflectors, very light walls..........5.0 
Enameled reflectors, dark or medium walls 3.4 
Enameled reflectors, very light walls...... 4.3 


“For the example at hand we may take 4.5 lumens per 
watt as a fair value. We see then that we must expend 
1200 to 2000 watts in this room. We must next deter- 
mine the size and spacing of the units, being limited in the 
former case by commercial sizes, and in the latter, by sym- 
metry. It is always well to use as large a unit as possible 
and yet get uniformity, as the first expense and the upkeep 
are less, and the lamps are more efficient and durable in the 
larger sizes. In this case we may divide the room into 8 
squares each 15 by 15 feet, and place a unit in the middle of 
each. This. would require 8 lamps of 150 to 250 watts each 
with distributing reflectors. It is likely that for this work 
the 150 watt lamp would give very satisfactory results. 
With the distributing reflector the vertical height of the lamp 
should be about 1-2 the horizontal spacing, and since the 
spacing is 15 feet the lamps should be 7 feet above the plane 
of illumination, which means that they should be mounted 
directly on the ceiling. I believe that this layout will give 
good results.” 
A. G. RAKESTRAW. 


Answer to Question No. 191. 
Editor Southern Electrician: 

“T beg to submit the following solution to Question No. 
191, in the February issue of your magazine. The writer 
has derived the results by approximate methods but it will 
be found to give good results. The formula used is the one 
derived by Prof. Barrows of Armour Institute and pub- 
lished some time ago in one of the electrical magazines, and 
is stated as follows: 

Area & Foot Candles Intensity 


No. of lamps = 
Watts of lamp the Constant KI 
“KK is a constant obtained from actual tests and is known 
as the lumens per watt or the average intensity produced 
by one watt per square foot. 
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“The illumination necessary for the particular office 


would be about 4 foot-candles, since the walls are of light 


color and you would receive a certain amount of reflected 
light on the tops of the desks. Substituting in the formula: 
1800 « 4 7200 
100 « 4.2 420 

“We would either have to use 17 or 18 lamps. The 
simplest and most efficient arrangement would be to run 
three rows of 6 lamps each spaced 10 feet apart, the first 
unit of each row being 5 feet from the walls of the rooms, 
as shown in the above sketch. Holophane intensive reflec- 
tors, if used, will give goed results and should be placed at 
a height which is four-fifths of their distance apart, in this 
ease being 8 feet above the plane of illumination or from 
the tops of the desks. The reflectors should be satin finish 
in order to eliminate as much as possible glare from the 
bright surfaces of the desks. This will be found in any 
case to be somewhat annoying. The units may be controlled 
in a number of ways; either singly by pull chain sockets or 
in groups of two or three.” 


== 17.3 lamps. 


No. of lamps = 


E. J. Mora. 


Answer to Question No. 191. 
Editor Southern Electrician: 

“In reply to Question 191, in the February issue of 
SouTHERN ExectriciAn, I submit the following diagram as 
a layout for the lighting system mentioned. By referring to 
the diagram it will be seen that all lights are spaced 15 feet 


@ =+ LIGHT FIXTURE —40WATT LIGHTS 
Layout or Lightine System. 


from center to center. Four 40-watt Mazda lamps should 
be used with Holophane extension reflectors. This ar- 
rangement, I believe, will give uniform distribution of light 
suitable for the conditions named. The fixtures should be 
from three to four feet from the ceiling according to the 
height of the desks so as to get the lamp at the proper 
height from the desk tops, which would be about 8 feet 
in the room considered with ceiling 12 feet: high.” 
Ep. Dumas. 


Answer to Question No. 191. 


Editor Southern Electrician: 

“Question No. 191 signed ‘W. L. H.’ relative to a proper 
lighting system for an office room 30 by 60 feet, has been 
brought to my notice. I desire to submit the following sug- 
gestions for the lighting of this room: 

“T would recommend that thirty-two ceiling outlets be 
provided in four rows of eight outlets each; rows to be 
located 8 feet apart, side outlets being located 3 feet from 
side walls. Outlets in each row should be located 8 feet 
apart, end outlets being located 2 feet from end walls. Each 
outlet should be equipped with one 60-watt bowl-frosted 
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Mazda or Tungsten lamp and Holophane focusing reflector 
No. F-60 with form H holder. Units should be mounted 
directly on ceiling. 

“Inasmuch as artificial illumination is needed only at 
those times of the year when it becomes dark before 5:30 
p. m., it is necessary to provide a fairly high intensity of 
illumination, due to the presence of a slight amount of 
daylight. 

“With the spacing which we have recommended a uni- 
form illumination of approximately 4.5 foot-candles inten- 
sity will be obtained. This arrangement will allow the 
movement of furniture from one portion of the room to 
another without the necessity of placing same with regard 
to direction of light. Desks may be placed close to wall 
and no objectionable shadows obtained, inasmuch as light 
units are provided elose to wall.” E. B. Rowe. 


Answer to Question No. 191. 

Editor Southern Electrician: 

“Answering question number 191 in the February issue, 
I recommend as follows: Lay out the ceiling in squares 
-7 feet 6 inches each way or 32 squares in all and wire to 
one receptacle in the center of each square. Any kind of 
receptacle, drop or single light fixture may be used as 
desired, but in any ease the tip of the lamp should be about 
one foot from the ceiling. Each receptacle or fixture should 
be fitted with one 60-watt Holophane intensive reflector, or 
shade, and used with a 60-watt frosted bowl Tungsten lamp. 

“The wiring should be done so that the lamps may be 
controlled by at least two switches and connected so that 


ele 
els'e|elele| eam 
Rr 


Layout oF LigHTING SYSTEM 
every other lamp is connected to each switeh, as follows: 
Lamps number 1-3-5-7-10-12-14-16-17-19-21-23-26-28-30 and 
32 should be controlled by one switch and lamps number 
2-4-6-8-9-11-13-15-18-20-22-24-25-27-29 and 31 controlled by 
the other switch. 

“By this arrangement half of the lights may be used at 
times when a strong light is not needed, a uniform distribu- 
tion of light maintained and quite a large amount of current 
saved. The arrangement of the lights shown in the diagram 
will prove efficient, give an evenly diffused light throughout 
the office, strong enough for easy work but not strong 
enough to strain the eyes and will practically eliminate 
shadows.” H. M. Brau. 


7; 


Answer to Question No. 186. 


Editor Southern Electrician: 


“In regard to Question 186, I wish to say: The interpole 
or commutating pole principle, for eliminating sparking at 
the commutator has an extensive application, and within 
the last few years it is used in nearly all types of direct- 
current apparatus, and slow speed generators, variable 
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‘between the interpole core and the main field core. 


speed motors, and railway motors. On no class of motor 
has the interpole been used to a better advantage than on 
the variable speed shunt industrial motors, where the speeds 
vary within a wide range by changing the field excitation, 
and on the series railway motor, where the speed is also 
changing continually. But on both of these types the di- 
rection of the rotation must be reversible without shifting 
the brushes. 


“In the interpole motor the strength of the interpole 
magnetization is set for sparkless commutation at full load. 
At this point the interpole overpowers the field produced 
by the armature and annuls the voltage generated in the 
coils which are short-cireuited by the brushes. The arma- 
ture is connected in series with the interpole coils, and the 
same current passes through both, which eliminates the 
sparking at all loads up to a heavy overload. ‘The over- 
load limit which ean be carried by the motor is fixed by the 
magnetic saturation of the interpole. A current rush of 
24% times overload at short periods ean be carried without 


flashing. Above this value the sparking will increase and 


the interpole loses efficiency. 


“The theory of the interpole is, that current in the wind- 
ings of an armature produce a magnetic field which is a 
maximum within the space between the main field coils. The 
coils undergoing commutation, whose ends are connected to 
bars under the brush, has its sides lying in its armature flux, 
and in the rotation through this flux an active voltage is 
generated between the bars. Also in addition to this volt- 
age there is another in the same direction, produced by the 
reversal of the flux induced by the current in the coil un- 
dergoing commutation. As the current is reversed in the 


oil while the bar is passing from under the brush, the 


magnetic lines which exist around the slot in which the 
eoil lies, are also reversed; this is somewhat like the kick 
obtained in opening a current-carrying cireuit. The volt- 


age produced by armature reaction adds to the slot react- 


ing voltage to form the voltage which produces the spark- 
ing. : 

“Now, if a small pole with coil is place between each of 
the main poles, and current is sent through the coils so as 
to oppose the armature magnetization, the field caused by 
the armature reaction can be completely neutralized in the 
zone of commutation. And besides this, an additional ex- 


citation is needed to drive sufficient flux into the armature - 


to oppose the armature magnetization so as to neutralize 
the flux around the slot when the current in the armature 
coil is reversed. These extra turns are known as the over- 
compensating turns, and enough are added not only to 
neutralize the reactance voltage, but to add a small voltage 
under the brush. In the series motor the windings are all 


- connected in series, so that if the iron in the interpole core 


does not become saturated, the proper adjustment of the 
interpole which gives sparkless commutation at one current 
and speed, will give it at all currents and speeds. 

“The magnetization of the interpole is generally greater 
than that of the main field, so that it creates a powerful field 
This 
leakage fiux tends to saturate the interpole core, so that with 


- thin interpoles the saturation point is reached earlier than 


with the thick. The reactance flux around the slot in the 
armature increases in proportion to increase in load, for this 


-eireuit has low densities and never reaches saturation. With 


inereasing overloads the point is reached where very little 
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more correcting flux can be forced into the armature by the 
interpoles, while the reactance voltage steadily inereases. 
The sparking gets stronger and stronger, while at an ex- 
cessive overload the sparking may be worse than if there 
were no interpoles at all. When reaching this point the 
saturation of the interpole practically cuts it out of fune- 
tion, and the armature is left with the interpole partly 


closing the slot and i inereasing the reactance flux and volt- 
age. 


TK 
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Diagram or Inver-Pote Motor Connections. 

“The making and breaking of a high voltage on a motor 
running at high speeds, will produce a great rush of current 
to its previous running value. As the eddy currents in the 
solid frame retard the rise of the flux in the main field, they 
also retard the interpole field. The reactive flux, however, 
being chiefly in laminated iron, rises in proportion to the 
armature current, so that less effect is obtained from the 
interpole with very rapid changes of current than with slow 
changes. For this reason it is better to slightly over-com- 
pensate with a small voltage of favorable sign under the 
brush, so as to get proper correction for rapid changes ‘of 
current, FRANK ZUCcH. 


Answer to Question No. 175. 


Editor Southern Electrician: 


“In answer to the trouble experiericed by H. E. W. 

Question No. 175, I offer the following: In a 
local battery instrument it may be that the battery has 
run down to a point where the current is insufficient to 
properly supply the transmitter. The hook-switch insula- 
tion may be broken down and a constant drain on the bat- 
tery taking place, leaving it unfit for service. This may 
be determined by leaving the receiver on the hook and dis- 
connecting one terminal of the battery, touch the terminals 
to the tongue and if current is flowing a slightly acid taste 
will be evident; otherwise the hook is not to blame: 

“The transmitter in either local or common battery in- 
strument may be packed, which will affect the transmis- 
sion by muffling the sounds very materially; a high resis- 
tanee resin joint in the set may be the possible cause; a 
short, even temporarily, in the induction coil, preventing it 
working at its highest efficiency. These troubles could hap- 
pen intermittently or the transmitter may not be used in 
the proper position, that is, the mouthpiece facing hori- 
zontally. In a eommon battery system a loose connection 
in the cireuit anywhere or a dirty switchboard plug might 
eause the trouble. If H. E. W. will have these points 
looked into he will probably loeate the cause. He asks, 
“what is the proper distanee for best effect in talking in 
instrument?’ Three or four inches is the best under the 
ordinary conditions in an ordinary tone of voice.” 

L. O. SuRLEs. 
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New Apparatus 


A New Rock. Drill. 

The accompanying illustrations show an electrie rock 
drill developed by the Fort Wayne Electric Works. The 
drill is the result of several years development and testing 
under the most severe and unfavorable conditions of actual 
working operations. 


Fic. 1.° SHowrna Drint anp Motor. 


The drill is of the rotary hammer type, operated by an 
electric motor which is mounted on the frame of the drill 
proper. The mechanism of the drill consists of two parts, a 
revolving helve containing the hammers, and the ehuck 
mechanism for holding and rotating the drill steel. An idler 
is conveniently arranged in connection with the flexible belt 
between motor and drill, which provides a means of regu- 
lating the speed of the drill. Thus all the advantages of 
hand drilling are obtained without the disadvantages usu- 
ally ineident to machine drilling. 

The drill steel is held in the chuck by means of several 
spring steel plates. When not striking rock, the blow from 
the hammer is absorbed by these buffer plates, which also 
retain the steel in the ehuck while “backing out” of deep 
holes or in broken and uneven ground. The drill easing, 
striking mechanism, chuck and buffer plates are all simple 
and very substantial. The floating hammers in the helve 
are of special steel and are completely cushioned by air 


chambers so that the jar of the impacts is reduced to a- 


minimum. The drill steel cannot be jammed into a fissure 
or a cleavage crack as a result of several conditions. Should 
a fissure be encountered, the buffer head prevents the drill 
steel from being plunged forward. The drill steel is not 
reciprocating and before it ean be fed far enough into a 
fissure to wedge, it has hammered for itself a square shoul- 
der or face, due to the rapidity of the blows in connection 
with the constant and positive rotation of the drill steel. 
The resultant effect approaches that of boring. 

Another feature of the Fort Wayne drill is the simple 
‘method employed for the removal of cuttings from the hole 
being drilled. A special designed steel removes the cuttings 
by a boring action and does away with the use of hollow 
drills or water under pressure. Thus the big item of pres- 
sure systems, including tanks, hose, water lines, ete., is 
eliminated, to say nothing of the cost of maintenance and 
inconvenience incident to such systems. While these drills 
are ordinarily used in a horizontal position, they can be 
used in any position and will drill holes at any angle. 

A comparison of tests of the Type “A” drill and air 
drills shows that the former requires about 144 to 2 H. P., 
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and Appliance 
and Appliances. 
ineluding transmission loss, while an average air drill ce- 
quires from 12 to 18 H. P. for the same work. This is due 
to the design of the drill, the much greater efficieney of the 
electric motor and the small loss in transmitting power to 
the drill. The drill can be operated with either AC or DC 


motor and since the motor is entirely independent of the 
drill the change from one to the other is easily made. 


A New Oil Switch. 


The Allis-Chalmers Company has recently brought out. 


a new type of oil switch designed for either switchboard or 
wall mounting, for pressures of 3300 volts and under, and 
in capacities up to and including 600 amperes. These 
switches are of the vertical up break type, a construction 
which the company has found very desirable because of the 
fact that maximum depth of oil is seeured at the point of 
rupture of the cireuit. 

The working parts of the switch, including the station- 
ary and bridging contacts, are made in a unit which is con- 
veniently removable from the tank without disturbing the 
leads or connections. ‘This is shown in one of the accom- 
panying photographs. An inter-lock is provided so that 
the switch unit cannot be removed from, or inserted in the 
tank unless the contacts are in the open position. The con- 
tacts are so arranged that a rubbing action takes place when 
they are brought together, tending to keep them clean and 
to squeeze out the film of oil between them. Auxiliary 
removable arcing contacts are provided which break after 
the main contacts have spread approximately one-fourth 
inch. 

When the automatic tripping feature is applied, three 


tripping coils, for the three pole automatie switch, are ar- 


ranged for connection to three series transformers which 
are furnished with the switch. This construction affords 
absolute protection under all circumstances. The two pole 
switches are provided with one series transformer and the 
four pole switch with two, 


ALLIS-CHALMERS Orn SwitcH. 
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The Allis-Chalmers Company claims many advantages 
for this switch over the usual type, some of which are as fol- 
lows: The switch unit can be removed aad taken to an 
adjacent bench where a thorough inspection and all neces- 
sary adjustments can be made with good light. The switch 
units of any one size are absolutely interchangeable so that 


-an extra switch unit can be placed in the ease while one 


which has been in operation is removed, if this procedure is 
desirable. 

With these oil switches the are is drawn at a point of 
greater depth of oil than the usual construction permits. 
This avoids a common fault of throwing oil when the switch 
is open under a heavy over-load or short circuit and af- 
fords a greater breaking capacity with less disturbance. 
The tripping coils and automatic features of the switch 
are entirely enclosed and protected within the ease while 
at the same time they are easily accessible for inspection. 


Bossert’s Octagon Receptacle and Outlet Box. 

The accompanying illustration shows a type of outlet 
box manufaetured by the Bossert Company, Utica, N. Y., 
which takes the place of the round boxes formerly made by 
this Company. The Octagon Box has a number of advan- 
tages over the round box, particularly as regards the fasten- 
ings of the conduit with the monitor bushing. From the 
illustration, it will be seen that the bushing fits up against 
the flat surface of the box, which is not true of the round 
box. 


OcTAGON RECEPTACLE AND OUTLET Box. 


The four knockouts shown can be removed by a blow with 
a hammer, and on removing a clean, round hole is left the 
exact size of the conduits, entirely obviating the necessity 
of filing off ragged edges. This knockout feature was 
passed upon by the court of appeals in May of last year 
on the basis of patent No. 571,297 dated Nov. 10, 1896. 
The Bossert Company carries complete lines in Chicago, 
New York and San Francisco. 


Flexible Insulated Shaft Covering. 

The flexible insulated coupling illustrated herewith is 
designed for the transmission of power from one shaft to 
another where electrical insulation and a moderate degree 
of flexibility are desired. 

The two outside flanges (Fig. 1) can be either key- 
seated or set-screwed to the ends of the shafts. The central 
disk is made of especially selected leather, and has lugs se- 
curely cemented and riveted to each side. The disk supplies 
the insulation and the lugs transmit the power to ihe out- 
side flanges. 
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The manufacturer, Charles Bond Company, 520 Arch 
Street, Philadelphia, Pa., claims that this coupling will trans- 
mit more power than any other flexible coupling 
ameter and that it will sustain uneven strains. 


of equal di- 

It is said 
to provide an ideal connection between dynamo and gas-en- 
gine cranks or similar machinery, and where it is not pos- 
sible to secure perfect alignment of shafts the coupling will 
adjust itself to any such inequalities. 


These couplings ean be made in all sizes. They ean run 


in either direction, and are adapted for Iigh speeds. 


The Sebsco Screw Anchor. 


A departure from the usual run of fixture fastening de- 
vices is now placed on the market by the Star Expansion 
Bolt Co., of 147 Cedar Street, New York City, makers of 
the Star expansion bolts. The Sebeo serew anchors are 
construeted on an entirely different principle from the Star 


= NTE 

Sesco Screw ANCHOR. é 
serew anchor, and consist of a lead composition, anchor, 
corrugated and cut in the form of a star at the screw end, 
This star adds to the inner expansion and is also a formid- 
able preventative against the fracturing of the two jaws. 
In the old types a too great expansion would quickly split 
the jaws. The Sebco also allows a deeper and more even 
expansion. 


New Western Electric Products. 

A new type of key designed especially for harmonic 
ringing and embodying many new features of merit, as 
well as many features which will be recognized as those 
found in their horizontal type of key now so extensively 
used, has been placed on the market by the Western Elec- 
trie Company. This key, known as the’ No. 468 type, is of 
the locking-indieating type. 
the button remains in an intermediate position between fully 


A NEW FOUR-PARTY KEY. 


After ringing the subseriber, 


Ur 
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depressed and normal, thus indicating the last party rung. 
A distinetive feature is the fact that each group of springs 
is mounted as a unit. All units are alike and, therefore, in- 
terchangeable.. In this type of key there is only one pair 
of talking contacts. The plungers are of the roller type 
and absolutely noiseless in operation. 

To meet the demand for an inexpensive testing outfit 
for small telephone exchanges, where a reliable means of test- 
ing is absolutely essential but where the. outlay for an elab- 
orate wire chief’s equipment seems prohibitive, the Wes- 
tern Electric Company has placed on the market a new test- 
ing cabinet. 


A TESTING CABINET FOR THE SMALL TELEPHONE SWITCHBOARD. 

This cabinet, known as the No. 1407, can be used with 
any switchboard and will do practically the same work as 
the large and expensive wire chief’s desks. It is made in 
two styles, one for use with magneto switchboards and the 
other with common battery switchboards. The cabinet is 
adapted to be fastened to the end of a regular switchboard, 
or elsewhere, as desired. The volt meter is mounted on the 
front of a substantially made oak ease, directly above the 
switching keys. The two terminals for connection to a 
Wheatstone bridge and the terminals for the grounding and 
testing cords are arranged at the bottom. 

The apparatus consists of a testing circuit, an operator’s 
circuit, a ringing cireuit with keys and a grounding eord 
with flexible cord and plug. Both the testing cireuit and 


grounding cord terminate on eight foot cords, and are - 


equipped with No. 47 cord plugs. With these cords it is 
possible to reach across and get connection with the lines 
which terminate in the adjacent switchboard. By running a 


A NEW HARMONIC RINGER. 
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pair of wires from the binding posts on the rear of the 


eabinet to some convenient place near the main distrib- 
uting frame and using a flexible cord provided with a test 
plug fitting the protectors, it is possible to test either the 
switchboard cireuit or the outside line. 

The Western Electrie Company has recently placed on 
the market a new harmonic ringer. This ringer, known as 
the No. 41 type, operates on the same potential, 140 volts, 


for four frequencies. This simplifies the harmonic ringing 


system and eliminates the use of the higher voltages which 
have been objectionable in low voltage telephone cireuits 
and apparatus. 
The construction of this ringer is such that no arma- 
ture adjustment is required after it leaves the factory. The 
adjustment of the gongs can be easily and accurately made 
by means of an eccentrie screw. After the adjustment is 
once made the gongs can be rigidly and permanently set by 
tightening the screws which lie directly behind the adjusting 


screw. The very simplicity of the adjustment of this rin-. 


ger is a unique feature, as the only tool required is an ordi- 
nary serew-driver. 


Electric Plant of King Alfalfa Mills. 


A typical example of the way in which electrie power 


contributes. to the development of a new industry, is the 


installation at the Kingfalfa Mills at Nebraska City, Nebr. 


Their plant consists of a 300 K. V. A., 440 volt, 600 R. P. 
M., 3 phase, 60 cycle, alternating current generator of the 
two-bearing, belt-driven type. This is driven by a 300 H. 
P., simple, non-condensing Corliss engine, and the power 
developed is used to drive a disintegrator or alfalfa meal 
mill and other auxiliary machines, such as blower, dust col- 
lector, packer, ete. . The alfalfa mill is driven by a 150 H. 
P. slip-ring type motor, which is belted direet to the mill. 

On account of the great weight of the mill and the in- 
ertia of the moving parts a high starting torque is required 
to start and bring it up to speed, which is a severe test on 
the capacity of both the motor and generating plant. 


: 


the accompanying illustrations. 


The plant has a capacity of four tons per hour of the q 
finished produet, and in a test of several hours continuous — 


operation it has been worked to the capacity of six or seven 


tons per hour. The entire electrical equipment was manu- — 


factured and installed by Fairbanks, Morse & Co., through 
their Branch office at Omaha, Nebr. 


: _ Fic. 1. GENERATING PLANT. 


Marcu, 1911, 


The 
main motor drive and the generating plant are shown in 
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Southern Construction News. 


This department is maintained for the contractor, dealer, 
material is obtained from various sources and includes the latest 
dustrial enterprises. We ask the co-operation of new companies by furnishing 
organization and any undertakings. 


We 
ratus to make liberal use of this section. 


Alabama. 

ALBERTVILLE. According to reports the city has under 
consideration an issue of bonds for the construction of an 
electric light plant. Further details may be obtained from the 
city officials. 


BIRMINGHAM. A. H. Ford, president of the Birmingham 
Railway, Light & Power Company, has made a trip to New 
Orleans where he will confer with engineers of the street raii- 
way lines in the South looking to improvements and better- 
ments to the lines in Birmingham. 

BIRMINGHAM. It is understood that George Millar is in 
Birmingham making arrangements to install a “great white 
way” in the business section of the city. 

BIRMINGHAM. It is recently reported that a company 
has been organized with a capital stock of $250,000 dollars for 
the construction of a plant for the manufacture of Turbo 
Rotary Engines. The company will be known as the Veitch- 
Mathews Engine Co., and the officers are president I, A. Lewis, 
vice-pres. G. Veitch, treas. E. L. Huey, and secy. J. N. Lobett. 

BIRMINGHAM. A large skyscraper is to be built in Bir- 
mingham known as the American Trust and Savings Bank 
Bldg. The building will be 20 stories an: located on the cor- 
ner of first Ave and 20th St. It is understood that W. W. 
Crawford is interested in the proposition. 

CLERA. The electric light plant formerly owned and op- 
erated by M. Dein has recently been purchasel by E. V. Ly- 
erettecrin. 

DECATUR. It is reported that the city eouncil of Decatur 
will in a short time put in a number of new street are lights. 


“The new lights to be put in will be placed in the Western 


part of the city in a new territory which was recently ac- 
quired by annexation. 

DOTHAN. Reports state that the city is contemplating 
the construction of water works and electric light plant to 
cost approximately $60,000. The engineer is R. R. Pilcher. 

EUFAULA. The electric light plant at Eufaula has been 
destroyed by fire. It is estimated that the loss is about $20,- 
000. According to reports the plant will be rebuilt at once 
as the city is without lights and all source of power is cut 
off. 

GADSDEN. It is reported that T. M. Gassels is to build 
a 30 room apartment in Gadsden. Every apartment will have 
gas, water, electricity, hot water, and everything in modern 
construction. . 

LYNCHBURG. It is reported that a new $10,000 hotel is 
to be erected. J. W. Craddock is said to be interested. 

MOBILE. The Mobile Terminal Co., will erect a power 
house at Alabama Port to supply power for the operation of 
a large electric dredge. 

SPIEGNER. J. Craig Smith, President of the State Convict 
Montgomery, Ala., will receive bids for electrical suppiies 
including wire, and conduit to connect meter panels of cotton 
mill and power plant for ten three phase motors. The en- 
gineer in charge is Edward B Kay of Tuscaloosa. 


Florida. 

FORT LAUDERDALE. A company has been incorporated 
and known as the Fort Lauderdale Light Co., with a capital 
of $50,000. The president is H. R. Krown. = 

GAINESVILLE. The city council of the city of Gainesville 
and the board of public works with the citizens are actively 
engaged in endeavoring to secure a municipal light plant. 

LIVE OAK. The Electric Light Plant has been sold to 
the Live Oak Electric Light Co., for a consideration of $50,000. 
The new company is composed of the following: C. A. Burke, 
H. J. Wood, C. E. Jones, A. L. Humphrey, and J. White of 
Live Oak, and A. M. Ives of Jacksonville. 

JACKSONVILLE. Announcement has been made that the 
board of bond trustees has decided upon $19,497 as the pur- 
chase price for the power and lighting service of the Jackson 
ville Electric Co., which has recently been taken over. 

JACKSONVILLE. The Jacksonville Electric Co., plans 
the construction of a power plant to cost about $450,000. 
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also invite all these who desire new machinery or prices on electrical appa- 
t ‘ s No charge is made for the services of this department. 
to avoid errors in any item, and if such occur, we want to know about them. 


a 


bbe manufacturer 
information on new 


jobber, and consulting engineer. The 


Southern engineering and _ in- 
authentic information in regard to 


Every effort is made | 

TAMPA. The Tampa Electric Co., is to erect the most 
modern and efficient car barn in the South. The barns will 
be located on property recently purchased on river front, com- 
prising several acres in the Toland sub-division with access 


from seventh and eighth streets. They will be capable of 
accommodating 100 cars at a time. 


Georgia. 

ATLANTA. On February ist an extention, to the White 
Way of Atlanta was lighted, 625 globes were added to the 
already existing white way system, the added lights being 
placed on Marietta, and Forsyth Streets. 

ATLANTA. A Water power sight has been secured and 
$10,000,000 capital is at hand to furnish 200,000 H. P. to At- 


,lanta and the surrounding territory. According to statements 


by President C. Elmer Smith of The Georgia Power Co., the 
necessary plans are to be completed in the next 18 months 
and power will be ready for consumption by the summer 
of 1912. The company has acquired power rights at Tallulah 
Falls which will furnish 100,000 H. P., and other plants will be 
erected at Gainesville and at Franklin which will furnish the 
other 100,000 H. P. A large distributing station is to be 
built at Tallulah Falls where 6 generators eacn developing 
15,000 H. P. will be installed. The engineering work is in 
charge of C. O. Lenze of New York assisted by C. E. Parson 
who is directing the operation now in Pittsburg, in this ter- 
ritory. The proposed development will make Atlanta the 
greatest water power center with the exception of Buffalo 
and its Niagara Falls, east of the Rocky Mountains. 


ATLANTA. It is understood that the authorities are con- 
sidering the installation of a new private telephone exchange 
in the new city hall of Atlanta. The city electrician has been 
instructed to secure estimates on such a system. 


ATLANTA. The equipment: on the proposed surburban line 
from Atlanta through Forsyth. and Cherokee counties will be 
a 70 foot, passenger, smoking, and baggage car of #00 H. P. 
Plans and specifications for these cars are in the hands of the 
Atlanta and North Western Railroad and it is expected that 
the cars will be ready when the road is completed and ready . 
for operation. The proposed route for the road is from At- 
ljanta to Bolton, in Bolton county on the Chattahoochee Hiver. 
From Bolton, the road follows the same river to Roswell and 
Alpharetta continuing in a Northwesterly direction a short dis- 
tance into Forsyth county. At this point it separates into two 
line to the State Tuberculosis Sanatorium passing through 
branch terminating at Cumming in Forsyth county. 

BALDWIN. A modern system of street lighting is being 
installed at Baldwin. The Wofford Shoals Light & Power Co., 
will furnish the power. This company has also completed a 
line to the State Tuberculosis Sanitorium passing through 
Baldwin. 


CANTON. It is understood that plans are under way for 


the enlargement of the municipal electric light plant at Can- 


ton. The Superintendent is J. W. Alford and can give other 
information. 

CLANTON. A new rural telephone line which has recently 
been organized will be put into operation as soon as possible, 
connecting with the Valdosta exchange. The Line will run 
from Valdosta by way of Stephenson to Clanton and con- 
nect a number of residences on the route. 

COLUMBUS. It is reported that the Central Railway Co., 
is to install a power equipment for furnishing its own electric 
light in offices, depots and the shops at Columbus. 

COLUMBUS. The Street Railway company is extending - 
its lines above Columbus and erecting overhead wires from 
Columbus to Goard Rock. 

DALTON. P. R. Trammell has been given assurance by 
the Ocoee Power Company of Chattanooga, that they will 
run a line from their plant on the Ocoee river into Dalton. 

FAIRBURN. It is understood that a bond issue is under 
contemplation for the construction of a power plant. 

GAINESVILLE. The city engineer is preparing plans for 
a waterworks and sewerage system. 
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MACON. The large manufacturing and other plants of 
Macon will be operated by electrical power furnished from the 
dam at Jackson, through the power house at that places con- 
trolled by the Central of Georgia Power Co. The energy is 
transmitted from the generating station to a sub station at 
Macon at a voltage of 66,000. Among the large enterprises 
that will be furnished with power in Macon are the Macon 
Railway and Light Co., the G. S. and F. shops, The Massee 
Felton Lumber Co., Acme Brewing Co., Cherokee Fertilizer 
Co., National Hay, Grain & Storage Co., Roinder Guano Co., 
and the Brown Wagon Co. 

THOMSON. It is reported that the municipal electric 
plant is to connect a day load service at onee. The super- 
intendent is L: J. Porter. 

THOMASVILLE. It is reported that the Southern Power 
Company is seriously considering cutting out Davidson county 
from their inter-urban and going by way of Winston-Salem. 


SAVANNAH. -The H. S. Jandon Engineering Co., is pre- 
paring plans for a water works system to cost approxi- 
mately $30,000 for the city of Dalton, Ga. The bids for ma- 
chinery will be open about March Ist. 


WAYCROSS. A street lighting of the city of Waycross 
has been increased by the installation of 235 lights, making a 
total of 300 street lights. 


Kentucky. 


CADIZ. According to reports a concrete and a hydro- 
electric power plant is to be constructed by A. B. White & 
Con catethisr place: 


CLINTON. Reports state that the Clinton Water Power & 
Light Co., is to install an ice plant. 

FRANKFORT. A franchise has been granted to the Cap- 
ital Lumber Lumber Co., to build an electric power plant for 
public service at Frankfort. It is understood that transmission 
lines will be run to nearby towns and substations establis#ed. 
Em. M. Wallace is manager of the company and can give other 
information. 


LEXINGTON. The Lexington and Inter-Urban Railway 
Co., will be reorganized and extensive improvements made to 
properties including the erection of a new power house esti- 
mated to cost about $500,000. 


LIVERMORE. An electric light and ice factory is being 
established at Livermore by the Smith Cooperage Co., of 
Louisville. At the present time it is understood that the con- 
tract for the electrical equipment has not been awarded. 


LOUISVILLE. The plant of the Geo. T. Fetter Light Com- 
pany is practically completed. The total cost of the new 
plant with the machinery used is about $300,000. It will fur- 
nish electricity and will operate a new ice plant and furnish 
steam for heat and refrigeration. 


LOUISVILLE. The property holders have presented a pe- 
tition asking that the city maintain arc lamps on Silver Street 
at Spring and Market Streets. 

MIDDLESBORO. It is understood that the Nicholson: Coal 
Co., is to install and to operate its equipment by electricity. 
The plant will also be lighted by electricity. J. C. Cardwell 
of Louisville is the president of the company. 


NICHOLASVILLE. It is reported that t.e manager of the 
Municipal Hlectric Light Plant is contemplating the installa- 
tion of a new steam equipment including boilers and engines. 
The manager is E. J. Glass. 


PAINTSVILLE. It is reported that a company is being 
organized to established an electric light plant at Paintsville. 
Cc. W. Howard is interested. 


RICHMOND. It is understood that the Richmond Electric 
& Power Co., is to install a generating plant with a capacity 
of approximately 200 K. W. 

SMITHFIELD. It is understood that the Smithfield Mill- 
ing Co., is contemplating the purchase of equipment for 


in- 
creasing the capacity of their steam power plant. : 


Louisiana. 
NEW IBERIA. It is understood that the Southwestern 
Power & Traction Co., will construct a power plant in New 


Iberia and substations will be erected along a proposed railway 
which will connect New Iberia with Lafayette, La. From the 
substation lines will lead to various manufacturing plants. 

LAFAYETTE. Preparations are being made by the Indus- 
trial Institute for the installation of an electric light plant. 

MANY. The Many Ice, Water & Light. Company, recently 
organized is planning the construction of a power plant in 
Many. W. C. Roaten is president, and W. Robinson is gen- 
eral manager. 
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Mississippi. 
McCOMB. The city will construct electric light plant. 
NEWTON. Mayor and Board of Aldermen have passed 


an ordinance providing for issuance of $11,000 of bonds for 
construction of electric light plant. 

MERIDIAN. The Johns Telephone Co., has been organized. 
The incorporators are H. C. Patrick, J. C. Crain, and others. 

TUPELO. This city will soon issue $50,000 bonds, of which 
$15,000 will be used for improvements to the municipal elec- 
tric light plant. It is proposed to change the system from di- 
rect to alternating current and to install larger engines. W. 
H. St. John, Superintendent. 


North Carolina. 

CHARLOTTE. It is understood that the city council has 
issued bonds for the erection of the Municipal electric light 
plant and that the work will be pushed. 

LAKEVIEW. The Electric Light & Power Co., of Lakeview 
has been granted a charter with a capital of $25,000. The in- 
corporators are F. R. Danley and J. B. Hastwood of Lakeview 
and J. R. McQueen of Pine Hurst. 

RALEIGH. A company has been incorporated known as 
the Blectric Light & Power Company of Lakeville, with an 
authorized capital of $25,000. F. R. Danley and*J. B. East- 
wood both of Lakeville, and J. R. McQueen of Pine Hurst 
are the incorporators. 

SYLVIA. It is understood that Silvia and Dillsboro are 
soon to have electric lights and other improvements. C. J. 
Harris is installing an electric plant at Dillsboro, the energy 
from which will be transmitted to his tannery at Silvia. Hn- 
ergy will also be furnished to light other nearby towns. 

WARRENTON. An electric power plant to be con- 
structed to furnish industrial power and lighting are the 
plans of the company which will be known as the Warrenton 
Electric Light Co. It is understood that J. W. White is in- 
terested. 

WHITNEY. It is understood that the Whitney Electric 
Development Co., has decided to continue the work on the 
hydro-electric plant estimated to cost $3,000,000. 


Oklahoma. 


ARDMORE. Plans are under way for the establishment 
of a hydro-electric plant by E. S. Perry of Coalgate, Okla. 

CHEROKEE. It is understood that the city of Cherokee 
will receive bids through engineers Burns and McDowell of 
Kansas City, Mo., for the installation of direct connected 75 
K. W. 2,360 volts, 60 cycles for the municipal electric lignt 
and power plant. 

CINITO. Plans are being prepared for 
cotton gin to be operated by electric power. 
that L. S. Parker is interested. 

GUTHRIE. The Oklahoma Light & Mfg. Co., it is reported 
has decided to move its plant and offices to Oklahoma City. 
The company manufactures gas light fixtures and has a cap- 
jtal stock of approximately $25,000. 

OKEMAH. A company has been incorporated known as 
The Canadian Power & Light Co., with a capital of $100,000 
to develop a hydro-electric plant on Deep Fork of the Canadian 
River. 
2,000 H. P. are the plans at the present time. 
is the president of the company. ; 

HEAVENER. 
plied for by the Degna-McConnel Coal Co., of Wilburton, Okla., 
for the purpose of establishing 
Heavener. 

LAMONT. It is stated that the city is to expend approx- 
imately $20,000 for a water works system. 


South Carolina. 

COLUMBIA. The Springfield Electric Light & Powee 
Company, of Springfield, has been incorporated with a cap- 
ital stock of $20,000. The incorporators are J. Deane, KE. J- 
Boland, A. D. Smith, J. B. Stroman, and J. Fanning. 

COLUMBIA. 
Northern Railway Co., 


the erection of a 
It is understood 


W.. Hi aomE 


has been organized with $5,000,000 cap- 


ital to extend the Greenville, Spartanburg and Anderson Rail-_ 


way Co. The following are the incorporators: J. B. Duke, ot 
Summerville, N. J.. P. N. Duke of New York City, Samuel Me- 
Roberts of New York City. W. S. Lee of Charlotte, N. C, 
BE. A. Smith of Greenville, and L. W. 
Plans for the new railway combination contemplate a net 
work of tracks which will bring the towns of the Carolinas in 
closer relation and utilize the vast natural resources furnished 
by the mountain streams. 

GREENVILLE. The Home Tight & Power Co., is now in 
the process of merging with the Greenville Gas, Electric & 
Power Co. J. G. Arnold has assumed active charge of the 
lighting and power properties of Greenville. 


A hollow dam and aqueduct with turbines to develop - 


It is stated that a franchise has been ap-— 


an electric light plant at’ 


A company known as the Piedmont and — 


Parker of Greenville. 
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NEWBURY. Reports stated that Albert Fillmore or Char- 
lotte, N, C., engineer for the Southern Power Company has 
petitioned council for the franchise to supply electricity to 
Newbury. 

ROCKHILL. The city has purcahsed the Water and Light 
Plant from Martin Malony for a consideration of $100,000. 

SPARTANBURG. W. H. Erwin, who has bought the inter- 
est of J. H. Shores in the Shores-Erwin Electric Co., now is 
the sole owner of this concern. 

SUMTER. It is reported that the plant and interests of 
the Sumter, Ice, Light & Power Company have been sold to 
Philadelphia capitalists for a consideration of approximately 
$150,000. 


Tennessee. 

CHATTANOOGA. According to reports by the Retail Mer- 
chants Association, the “great white way” for Chattanooga 
is not assured. The lines will extend up and down Market 
street between sixth and tenth streets and decorative posts 
supporting five lights be placed every 35 feet on each side of 
the street. 

MEMPHIS. It is understood that the municipal idea 
for a new lighting plant in Memphis has become activ: and 
that probably the bond issue will be $1,000,000 for that pur- 
pose. 

NASHVILLE. The Chilhowe Water Co., has been ineers 
porated with a capital stock of $10,009. The incorporators 
are Charles. C. Moore, R. P. Johnson, James H. Graham, and 
James H. Williams. 

WOODBURY, An enthusiastic mass meeting of the 
zens of Hennon county was recently held to devise a way 
of securing an inter-urban railway from Nashville. L. G. Me- 
Ferrin was elected president of the meeting and_S. E. Daven- 
port, Secretary. : 


Texas. 

AUSTIN. It is understood that the city authorities are 
discussing the construction of a new dam across the Colorado 
River and the installation of a hydro-electric plant to cost 
about $1,000,000. It is understood also that George G. Moore 
of Detroit, Mich., is interested. 

AUSTIN. The Sumpter Heights Water, Light & Power Co., 
has been incorporated with a capital stock of $29,009. ‘the 
incorporators are B. R. Harden and Richard Rogers. 

BRYAN. A flour mill is to be established at Bryan by H. 
K. Lawler and J. T. Lawler of New Orleans, La. It is also 
reported that this company will furnish electric power and 
light for the town. 


BROWNVILLE. The city council has voted. $15,000 to ex- 


citi- 


_ tend the electric light system. The election on this issue will 


be held on March 14th. 


CELBURNE. It is understood that the Gulf, Colorado 
and Sante Fe Railroad will install an electric light and power 
plant in connection with its shop at Celburne. W. S. Buck 
is superintendent of motive power with headquarters at Gal- 
veston. 


PORT BLISS. An electric lighting system is to be in- 
stalled by the war department at a cost of approximately 
$20,000. 


COLEMAN. It is understood that bids are out fdr £20,000 
of electric light improvement bonds. The secretary is F. Hi. 
Dibrell. 


GLEN ROAD. It is understood that Woodford M. Davis, 
of Dallas has secured a franchise to construct a dam across 
the Paluxy River to furnish light and power. 


HOUSTON. It is understood that J. H. Jones has com- 
pleted plans for the new 18 story $1,000,000 hotel to be evected 
on the site occupied by the first capitol of Texas. It is un- 
derstood also that work will commence on the structure G@ur- 
ing the coming summer and that it will be finished within a 
year. 

-DALLAS. It is understood that the Dallas HMlectric Co., 
is to install a new ornamental lighting system for Elm 
Street. The company is to advance approximately $10,000 in 
getting ready for the new type of lamps to be used on the cir- 


_euit and more than $6,000 will be expended in plant equipment. 


There will be installed 102 lights of the magnetite type and all 
of the wiring. The poles are to be located on either side of 
the street and at several of the intersecting streets. They 
will be set at a distance of 68 feet, to 72 feet apart, the aver- 
age distance being about 70 feet. 

KIRBYVILLE. It is understood that it is practically de- 
eided to install electric lights in Kirbyville. J. W. R. Flem- 
ming and J. A. Morton, mill operators, propose to move their 
planer plant to Kirbyville and and furnish electrie lights. 
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Virginia. 

FREDERICKSBURG. At a recent meeting of the city 
council, C. P. Purtwin of Richmond, president of Rappahan- 
nock Light & Power Co., made application for electric light 
franchise. 

WARRINGTON. It is understood that Fletcher and Bros., 
who owned the Hlectric Light and Ice Plant have sold the 
property to Geo. J. O’Connell of Washington. Mr. O’Connell 
will besides improving the service in many ways carry a full 
line of electrical supplies. 

NEWPORT NEWS. The Newport News and Oldpoint 
Railway and Electric Co., is replacing old equipment by new 
in their plant. The president, W. J. Paine, reported that no 
expense will be spared in putting the plant in the best possi- 
ble condition. : 


Industrial Items. 


SOUTHERN-WESCO SUPPLY CO. Announcement has 
been made that the capital stock of the Southern-Wesco 
Supply Company, the electrical jobbing house, of Birming- 
ham, Ala., has been increased from $30,000 to $50,000. J. UD. 
Turner, Jr., formerly of Atlanta, Ga., has sold his interests in 
Atlanta and has become associated with this company and 
will in the future be in full charge of the credit department. 
Mr. Turner has moved his family to Birmingham and will 
take an active interest in the company at once. 

Oscar C. Turner, the president of the company reports 
that the increase in capital stock is on account of the growth 
of the business. Mr. Turner. stated that when he came to 
Birmingham a little over a year ago, he felt sure that the 
people of the South would respond if an electrical supply 
house were started conducted by southern business men, and 
competing with other electrical jobbing houses as to quality 
and price. The Company’s success has been entirely satis- 
factory and they are working toward the best methods for in- 
creasing usefulness and taking care of customers in the man- 
ner that will be thoroughly satisfactory to them. 

The Southern-Wesco Supply Company is a strictly Ala- 
bama corporation, all of the gentlemen interested are south- 
ern men. They have traveling men covering the states of 
North and South Carolina, Florida, Georgia, Alabama, Miss- 
issippi, Tennessee and a portion of Kentucky. They carry 
a most complete stock of electrical supplies of all characters 
and are agents for some of the largest companies in the 
country. They are also agents for several of the manufac- 
turers of generators, motors, arc lamps, weatherproof wire, 
meters, transformers etc., and are in position to figure with 
their customers on everything electrical. 

The present officers of the company are: 

Oscar C. Turner, president; Rogers V. Scudder, vice-presi- 
dent; Wm. M. Bowles, secretary, and John D. Turner, Jr., 
treasurer. The company is now occupying the building at the 
corner of twentieth street and Powell Avenue where they 
have been for several years. 

ECONOMY ELECTRIC SPECIALTY CO. This company is 
manufacturing and marketing a unique device for attachment 
to pull sockets to facilitate their operation. The device is made 
for universal use on Bryant, Hubell and Paiste sockets known 
as the detachable Horn piece. The following letter by A. A. 
Earnest, consulting engineer of 103 Park Ave., New York City, 
speaks well of the device: “I beg to acknowledge receipt of 
the Economy Switch Operating Device your factory recently 
sent me. I am quite familiar with this appliance, having used 
a great number since last November and in every instance 
have found them entirely satisfactory. They are, as far as 
I know, the best apparatus of their kind on the market.” 

WESTERN ELECTRIC COMPANY. January was the first 
month of the Western Electric Company’s new fiscal year, 
which will correspond with the calendar year hereafter. Ear- 
nings were slightly in excess of January, 1910, which is a re- 
markable showing in the face of the General Electric’s report 
of a decrease of about 15 per cent. as compared with the pre- 
vious January, and considering that in December, that being 
the last month of the old fiscal year, every effort was made to 
“clean up” orders on hand in order to make the carry-over as 
small as possible. 

The larger January showing comes from within and with- 
out this country and the increase was very evenly distributed. 
Western Electric’s gross business for the twelve months ended 
with last November totaled $61,000,000, and for the thirteen 
months ended with December approximately $68,000,000. This 
year starts most auspiciously. The company is in strong pqsi- 
tion in regard to financial resources and will be able to con- 
tinue its policy of concentration at Hawthorne this year, 
without incurring further funded obligations. 
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~PERSONALS. 


MORTIMER S. ALLEN, who has recently been named main _ 
ager of the Omaha, Neb., office of the Western Electric com- 
pany, accompanied by his wife, left Atlanta January 21, for 
Savannah en route to assume his new duties. 
Mr. Allen has been telephone sales manager for the Atlanta 
office of the company, and his promotion comes as a result 
of his efficient work in this position. 
is more familiar with rural telephone problems and the ad- 
vancement in regard to promoting and developing such systems 
in the South is in a large measure due to his initiative from 
Mr. Allen was well known by all electrical men 
a large number of acquaintances 
who wish him added success in his new field. Before coming 
South, Mr. Allen was connected with the Rocky Mountain. Bell 
Telephone Company at Salt Lake City from 1895 to 1905. In 
January of the latter year he became manager of the Salt 
Lake City house of the Western Electric Company. 
year he was appointed manager of the San Francisco house 
and in 1908 he took up his duties as telephone sales manager 


the sales end. 


in the South and leaves 


at Atlanta. 


Prior to leaving Atlanta Mr. Allen was banqueted by his 
many Atlanta friends and business associates. 
queted by the officers of the Southern Bell Telephone and 
Telegraph company and the officers of the Western Electric 
company entertained him at the Capital City club as an ex- 
pression of pleasant relations. 

Mr. and Mrs. Allen went to Savannah upon leaving Atlanta. 
Before reaching Omaha they will visit Richmond, Washing- 


ton, New York and Chicago. 


H. B. LOGAN, PRESIDENT OF DOSSERT & COMPANY, 
is making an extensive trip through the South and West in 
the interest of -the Company’s line of solderless .connectors, 
taps, and terminals for electric wires and cables. 


the following cities: 


Los Angeles. 


Atlanta, Chattanooga, Birmingham, New 
Orleans, Houston, Dallas, St. Louis, Kansas City, Denver, Salt 
Lake City, Butte, Spokane, Seattle, Portland, San Francisco, 
Any firm interested in the above mentioned spe- 
cialties can communicate with the home office at New York 


For two years 


No engineer in the South 


The next 


He was ban- 


He will visit 


and Mr..Logan will be instructed to call in person. 


HAROLD KIRSCHBERG. The resignation of Mr. Kirsch- 
berg as illuminating engineer with the Pennsylvania Railroad 
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SCOOP 


Everyone inter- 
ested in better 
Show Window 
Illumination 


should investi- 


gate the recent 


scientific devel- 
opment in that 
field. 


These Window Search Lights greatly increase the 
light in the show window with the same current 


now using. 


Are the only reflectors ever correctly designed expressly for window 
lighting, scientifically correct and have the most perfect reflective surface 


known. 


The results obtained have never been equalled. This is a broad 


statement but positively proved by disinterested tests. Made three styles for 


high, medium and low windows. 


Comparison of results is challenged with any reflector made. ee 
The excellence of this reflector and the low price placed on it will make 


it the reflector universally used. 
use in the leading stores. 


On the market but this year, thousands in 


SOLD ONLY THROUGH THE ELECTRICAL TRADE. 


Send for free booklet, ‘“The Efficient Illumination of Show Windows.” 


NATIONAL X-RAY REFLECTOR CO. 


225 Jackson Boulevard 


has been announced. 
with the Heany Lamp Co., 
Broadway, New York City. 
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Electrical Heating. 

The applications of electrical heat and the association 
of these applications with factors affecting central station 
day load and revenue, is a credit to the past two years of 
development. Success of present exploitation methods is 
demonstrating that the time is right for the adoption of the 
various household and industrial devices on the basis of 
their convenience and necessity in domestic life and indus- 
trial operations. Results from one section confirm those 
from any other and from all indications this field of appli- 
cation is one of immediate and considerable benefit to all 
concerned. Elsewhere in this issue we give various opin- 
ions on this subject and here call the attention of our cen- 
tral station readers to important features bearing directly 
upon general conditions. 

The residence day load to-day, is comparable with 
the residence lighting load of some several years ago and 
the industrial heating load comparable with the industrial 
motor load of the same period. Recalling the slight activity 
on the part of consumers in both these fields, at first small, 
and how new conditions and educational methods have gradu- 
ally brought excellent results to the central station as well 
as satisfactory operating conditions for the consumer, pres- 
ent progress of heating devices is gratifying. Just as the 
use of electric light has spread and eaused the demand 
for efficient lighting, so can it be expected as distribution 
networks become more and more extensive that the field 
for the general application of electricity will expand and 
devices be required for utilizing heat from this souree. 

Every progressive central station now realizes the possi- 
bilities of developing profitable electric heating and cook- 
ing loads. The consumption of energy by these devices 
taken as a whole for any section runs into Jarge figures 
and involves a varied character of applications. The field 
may be divided into domestic and industrial, the domestic 
load taken for any city having decided load eurve flatten- 
ing tendencies, with the industrial factor presenting equally 
favorable features. The industrial field is large and the 
nature of the demands resembles a motor load. Electrical 
heating of tools and appliances has already been developed 
to a successful point, and while the present applications 
have been confined to operations where advantages were 
obvious, the adaptation of the apparatus to the needs of 
all industries is gradually taking place. 

While a favorableness of the day load from current con- 
suming devices is being advanced and the advisability to 
place rates at such a point as to increase the load to such 
extent as to be reflected in the load factor of the station, 
the other side often comes up. To what extent can the 
‘average station cater to this load or what is the ap- 
proximate relation between the maximum possible demand 
factor and the possibility of causing additional expense in 
distribution? Without a question the larger number of 
central stations are so situated that this question is far 
distant by reason of ample provision in distribution facili- 
ties, the use of the devices is therefore to be encouraged 
rather than feared. 
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Current Consuming Devices as a Factor 
in Central Station Revenue. 


(Contributed Exclusively to SouTHERN ELECTRICIAN.) 
BY A. G. RAKESTRAW, CENTRAL STATION ENGINEER. 5 


HE original function of the central station was the 
production of current for lighting purposes only and 

later to more or less extent for power. Electric heating 
for industrial purposes has essentially the same character- 
istics as a motor load, although not usually as fluctuating. 
Electric light is used, of course, almost entirely at night 
while most of the power load occurs during the day time, 
these two loads overlapping to some extent at certain sea- 
sons of the year. In most cases the maximum lighting 
demand is considerably greater than the power demand 
and therefore the station capacity is that required for the 
evening lighting peak, in addition to what power or heat- 
ing load may overlap with it. There are some exceptions, 
as in the case of plants whose output is utilized for power 
only, or for electro-chemical or electro-metallurgical pur- 
poses. Fig. 1 shows a typical load curve from a plant 
earrying ‘a purely lighting load, while Fig. 2 shows one 
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used almost altogether for power, Fig. 3 representing a 
mixed load, probably not far from average central station 
conditions. 

We may first consider the development of current con- 
In- 
ventors have been active in the discovery of new appliances 
for utilizing the electric current, and consumers have been 
quick to take advantage of them. This useful agent, elec- 


suming devices from the standpoint of the customer. ° 


tricity, may now be used to run the washer or the sewing 
, machine, clean the dust and dirt from carpets and rugs, 
make coffee or todst bread at the breakfast table, heat the 
baby’s milk, or take the place of the bothersome hot water 
bottle. The electric iron was soon found to have many 
points of superiority over the hot, tiresome method of iron- 
ing over a gas or coal stove. The electric vibrator, hair 
drier, and curling iron soon became indispensable adjunets 
to the lady’s boudoir, while the electrically heated shaving 
mug is no less appreciated by the man of the house, and 
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the electric fan, one at home and the other at the office, 
makes possible a breeze universally enjoyed. 
In industrial operations small quantities of heat are 


often produced more conveniently .and economically than 


in any other way. Indeed for some purposes it occupies 
the field exclusively. We therefore see electrically heated 
glue pots, soldering irons, press heads for book binders, 
chocolate dipping kettles, pitch kettles, and many other 
articles. In nearly every industry these or similar applica- 
tions of electricity have found a place. 

This natural demand for the effectiveness, cleanliness 
and convenience of electrical appliances, has met in general 
with more or less active encouragement from central sta- 


tions. Some of our large operating companies have gone 


to great expense in fitting up elaborate showrooms, in con- 


ducting extensive advertising campaigns, in employing a 
large force of solicitors, and have used every means to 
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educate the public in regard to these varied applications 


of electricity. Others have discouraged or simply neg- 
lected these opportunities to promote the inereased sales 
of their product. The rapid growth of the central station 
industry in this country has taxed even the most progres- 
sive of the operators to keep pace with it, and naturally we 
find that many of our moderate and smaller sized plants 
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are under conservative management and not yet ee to <- 


their opportunities in this field. 

However, it is not sufficient to push the sale of electric 
devices simply because they consume current, but it is 
highly. desirable that every plant manager should know 


the effect which each one has upon his fixed expenses and 


revenue. The matter of central station costs has, lately 
received a great deal of attention in the technical press, 


and while the last word has doubtless not yet been said, the — 
analysis has been carried to a point where any manager 
who is at all interested in the matter may determine his © 


fixed and variable charges, and from this deduce some 
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adequate system of rates for service. It has been recog- 
nized that both the flat rate and the straight meter rate 
are unjust, and that an equitable system must take into 
4 account both the fixed and variable expenses. 
2 Now, current consuming devices and of course this is 
true of lamps and motors, as well as the special appliances 
_ which we are considering, have two faetors which are of 
interest in this-connection, and upon which their value to the 
central station depends. These are, first, the demand; and 
second, the revenue. It is usual to entirely neglect the 
demand of electrical appliances, because as a rule the de- 
vice is not used during the peak load. There are, of 
course, exceptions to this. The house wife may have ocea- 
_ sion to press a garment for evening wear, at a time when 
every light in the house is burning, or the coffee perco- 
lator may be used at 6 p. m. during the evening meal in 
_ December, when every piece of station machinery is taxed 
to the utmost, but these are admittedly exceptional cases, 
_ and for this reason the demand factor has been neglected. 
This approximation, while not strietly true, does not pre- 
» sent any serious features as long as the appliance load is 
low as compared with the capacity of the station, but when 


‘ for instance, an extra unit has to be started every Tuesday 
_ morning to take care of the ironing load, the demand factor 
- becomes of consequence. If such a thing were possible 
. that the station capacity should be determined by the ap- 
 plianee load, rather than by the lighting load, the neglect 
t of the demand factor in this ease would place the whole 
_ ealeulation of rates upon an unsound basis and result in 
_ heavy loss of revenue. 

* There is one factor that has contributed in no small 
| degree to the pertinence of this discussion and that is the 
4 advent of the high efficiency lamp. While it is both futile 


- and selfish to discourage anything which results in the 
higher efficiency of light production, or anything else, for 
that matter, yet it has foreed upon us the conSideration 
of a rational apportionment of station costs. Not only has 
the demand factor of heating and other applianees become 
of importance, due to the increase in the number and size 
of the articles themselves, but also due to the increased de- 
mand of the more efficient light sourees. Since we have 
‘no assurance that there will not be further increase in lamp 
_ efficiency, we cannot tell but that, with more and larger 
auxiliary devices coming into use, we may have to reckon 
with the appliance demand as being of equal importance 
with the lighting demand. This is not said to discourage 
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but to’ point out the necessity of considering the factors 
of demand and revenue in distributing them and in de- 
_ termming an adequate basis of charges for the service 
rendered. 

From what has been said we may conclude that appli- 
ances having a large demand and small revenue are not in 
general, desirable additions to the connected load, while 
those of small demand and large revenue are to be sought 
after. There are, it is true, exceptions to this rule and 
there are ways whereby we may overcome some disadvan- 
tages which might otherwise occur due to the use of some 
devices, but in general the above rule will hold good. 

A current consuming device may be of advantage to 
the central station in one of four ways. First, it may 
bring a profit from the sale; second, an income from rental; 
third, a revenue from eurrent consumed; or fourth, influ- 
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doubt the electric iron. 


any central station from promoting the sale of appliances — 


ence in extending the use of electricity. We will now dis- 
euss some of the classes of appliances and show how each 
may be of benefit. We will not attempt to take up every 
kind of domestic device, but will simply consider a few 
typical groups. 

' The most widely used household appliance is without 
In this connection it occupies a 
class by itself. It is typical of the kind of device which 
possesses a high demand factor with comparatively low 
revenue. The demand exceeds one-half K. W. while the 
current consumed is usually not over 5 to 10 K. W. H. 
per month. If this high demand should come on the 
lighting peak, it would make this class of apparatus ex- 
tremely unprofitable. This, fortunately, is not usually the 
case, and we may consider the electric iron as being a valu- 
able addition to our load. It is cheap in price, not. much 
trouble to place and being rugged in construction, is usually 
a source of satisfaction after being put in service. It is 
also of considerable value in influencing the use of current. 

The usual method of connecting the iron in cireuit, that 
is on the risidence meter, is however open to the objection 
as before stated, namely, that the revenue produced may 
not cover the fixed charges due to the demand. There is, 
however, one method by which this disadvantage may be 
overcome, and that is by the use of a double pole, double 
throw switch connected so that the iron and house hghting 
cannot both be used at the same time, as shown in Fig, 4. 
The usual price at which this service is rendered is from 
50 cents to $1.00 per month. 


SWITCH 


ah L OZ 
ne LIGHT 
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Fig. 4. Crrcurr Layour ror Liguting AND HEATING 
SERVICE. 


The value of household cooking and heating apparatus 
varies greatly with the price and kind of available fuel. 
Electric cooking undoubtedly has many advantages in point 
of convenience, cleanliness and ease of operation, but it is 
as yet more costly than the other means of producing heat. 
The devices most commonly used are the toaster, coffee 
percolator, and chafing dish and they are in considerable 
demand by well appointed homes, as they add grace and 
elegance to the-dining table. The revenue from these is 
quite small, and the demand practically negligible as their 
use is confined to the homes of well-to-do consumers. They 
are, however, valuable as illustrating the luxury of electric 
service. 

In the same class we may consider a number of small 
household devices such as the milk warmer, cigar lighter, 
curling iron, corn popper, vibrator, hair drier, ete. These 
are only used occasionally and their current consumption 


133 


134 


is neglhgible. The greatest benefit derived from their use 
is that each is a practical demonstrator of the convenience 
of electric service, and as such should be advertised and 
their use encouraged by the central station. The profit 
from the sale of these articles is no mean item. If sold 
at proper prices it will pay for advertising and go a long 
way toward keeping up the expenses of the office and show 
rooms, 

Heating devices of 100 per cent. load factor, such as the 


fireless cookers which are now being put upon the market, | 


belong to an entirely different class. They have a low 
demand factor and produce a comparatively high revenue, 
for instance one such piece of apparatus now being intro- 
duced takes 50 watts continuously for 24 hours per day, and 
the maximum demand during the period of operation is 100 
watts, therefore consuming about 36 K. W. H. per month. 
While this class of apparatus is as yet comparatively new, 
there is no doubt but that it has a wide range of applica- 
tion which is worth consideration by the central station. 

The portable vacuum cleaner, sewing machine motor 
driven and the electrically operated washing machine, form a 
group of machines whose demand is not high and which do 
not produce considerable amount of revenue. The vacuum 
cleaner used once a week will consume possibly 1200 watt 
hours, the sewing machine in steady use about 400 watt 
hours per day, and the washing machine from 300 to 500 
watt hours per week, and yet all three of these are ex- 
tremely valuable to the central station for the reason that 
once used they become indispensible, and since they require 
electricity to operate them they make permanent custom- 
ers. Furthermore they have been found to be good paying 
investments on aceount of the high quality of the service 
rendered at moderate cost and for this reason attract many 
persons who would not otherwise use electricity at all. 
After a woman once cleans house by a vacuum cleaner it 
is impossible to persuade her to do it any other way. 
There is also considerable profit in the sale of this class of 
machinery. 

Another very valuable class of apparatus is that of 
household refrigerating machinery. There are in every 
town a number of fine residences in which considerable 
sums of money are spent for ice. 
erating plant is cleaner, more sanitary and much more con- 
venient and can be operated for the amount formerly spent 
for ice. It produces a good revenue to the central station 
with low demand and creates universal satisfaction. While 
the number of persons who ean afford a machine of this 
description is somewhat limited yet the field so far has 
hardly been touched. 

Turning our attention to commercial apparatus, we will 
consider only a few of the many varied uses to which elec- 
tricity may be put. The meat chopper and coffee grinder 
in the small retail store have a very good effect and are 
the means of inducing many merchants to use electric light. 
The dough mixer and the ice cream freezer have somewhat 
higher demand but since the hours of use are very short, 
do not produce much revenue. ‘The load, however, is gener- 
ally off the peak. The glue pot and the soldering iron for 
industrial plants may aggregate considerable consumption 
and are a desirable load. 

Laundry irons are great consumers of eurrent, but 
must be taken on a low rate to be attractive and this is 
often not sufficient to cover the fixed charges. The best 
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A motor driven refrig- 


way to charge for this service is to make a fixed charge 
in proportion to the demand and add a low meter rate 
for current consumed and thus encourage long hour use. 
Commercial operations in general afford an unlimited 
field for current consuming devices which we eannot con- 
sider in this article. In general these devices will be found 
to be profitable, but if possible we should keep the heavy 
industrial heating demand off of the lighting peak, or see 


that a charge is made which will be adequate to cover the 


investment. 

We may now consider the methods which have been 
found successful and the organization which is desirable 
for the purpose of putting these appliances upon the 
market. In general, we may say that there are three ways 
of calling the attention of the public to the advantages of 
electrical devices. These are, advertisement, display, and 
solicitation, all of which must be combined in some propor- 
tion in conducting a successful campaign. 


In advertising, the daily paper will be found a great 


help. A large amount of space is not necessary, except at 
certain seasons, or in the opening of a special campaign, 
and yet enough should be used to keep the subject in the 
mind of the reading public. Street car ads are excellent 


as the subject matter has a chance to impress itself upon | 


the mind and will in time be sure to produce results. The 
manufacturers of electrical apparatus are only too glad 
to co-operate in this work, loaning euts and furnishing 


street car cards and also doing extensive advertising on 


their own account. ; ; 

The bill board should not be neglected, but care should 
be taken to put out only such displays as are in good taste. 
Electrical signs, especially those operated by flashers, are 
always centers of attraction and aid in the campaign of 
education. ‘Cireulars sent by mail are valuable in some 
cases but» not in others. I favor cireularizing to a seleét 
list, accompanied by a personal letter in imitation of 
typewriting and in a sealed envelope. The expense will be 


no more than that of scattering cireulars broadeast and 


the results will be much greater. 

As to display, it is necessary to fit up a show room 
in some central location. The size of the room is not as 
important as the location and general attractiveness. ‘It 


should be in charge of some competent person who is not. 


only able to describe and demonstrate the apparatus, but 


who can also take applications for electric service and give 


intelligent answers to persons presenting complaints of any 


kind. It is desirable to have the bills payable at this place — 
as wel!, as this will bring a large number of customers into 2 
The effect of an ~ 


the show room at least onee a month, 
attractive display of useful articles often repeated will 
be sure to produce results sooner or later. 

In regard to the character of the display, seek for 
quality rather than quantity, and above all use originality. 


Seek to display the article, if not in actual use, at least 


arranged as if for use. 
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An electrie iron on an ironing — 


board, resting on a garment, with a dish of water placed 


as if for moistening, will produce more effect than a 
dozen irons simply scattered around indiscriminately. 
a good window display, get a table and chairs, which any 


furniture dealer in town will be glad to lend, drape with a q 
handsome cloth and dishes, and arrange a percolator, — 


toaster, chafing dish, with some slices of toasted bread, 


just as it would actually appear. Other effective displays — 


koe 


For 
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will readily suggest themselves. It is not necessary to 
show more than one or two articles of each kind. Keep 
the most of your stock carefully packed away where it 
will not get specked or tarnished. Add a few figures, or 
portables, to give an air of elegance to the display than 
for sale. Demonstrations are often effective, but should 
be used rather sparingly, as they are expensive. About 
Christmas time they are especially of benefit. 
Solicitation is the most effective way of placing appli- 
ances on the market. Advertisement and display ofte:: 
prepare the way, but it frequently takes personal solici- 
tation to close the sale. In a company of any size,-it is 
eifective to have an organized appliance department, al- 
though this is largely a matter of detail. My preference 
is for permanent solicitors, who are trained for this work, 
however, I have known good results to be secured by tem- 
porary employees. As to remuneration, men temporarily 
employed are usually put on a commission basis, which I 
consider to have some disadvantages. Where articles are 
put out on trial, and advances are made for each one put 
in a house, it encourages the solicitors to misrepresent ihe 
conditions in order to have the article accepted on trial. 
The result of such work is that a large percentage of the 
appliances are delivered and collected unnecessarily, to 
say nothing of the effect on the customer of having been 
deceived in the matter. Therefore I believe the best method 

‘is to use permanent salaried solicitors for this work, or 
else to pay on a combination salary and commission basis, 
each man to do his own investigating, and be paid on the 
basis of actual sales only. 

There is no reason why solicitation cannot be carried 
on the year round. The men may start out in the spring 
and cover the territory for irons, in the meanwhile casually 
_ talking up sewing machine motors, vacuum cleaners and 
4 washing machines and getting a line on prospects. When 
_ the iron canvass is over, there should be enough of these, 

with what others are worked up later, to keep the men busy 
nearly all the year. In regard to special campaigns, they 
are often a help, but they can never take the place of care- 
_ ful house to house work by a force of trained men. 
Certain articles, such as those just mentioned may be 
_ advantageously left on trial. It is usual to allow from two 
weeks to thirty days trial. It is even a good proposition to 
_ leave irons out all summer if they are being used, as the 
_ current consumed will pay well for the expense of delivery 
: and collection and repairs, but it is not wise to leave arti- 
eles on trial which are easily damaged or otherwise rendered 
_unsaleable. It is considerable expense to deliver and set 
up washing machines, but if care is used in putting them 
_ out they are sure to stay. Of twenty machines put out 
on trial in a town of 25,000 of which the writer knows, 
there was not one returned. 

In regard to the price at which appliances should be 
sold, there has been a good deal of discussion, some claim- 
; ing that it is advisable to sell at cost, or even below, and to 
_ get the returns from current consumed, and others taking 
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appliances and this is the income from the rental. At 
present the most valuable piece of apparatus along this 
line is the vacuum cleaner, which may be made to yield 
a good profit. A fair rental value for the small domestic 
machines is two dollars per day, including delivery and 
collection. Estimating the expense. of handling the ma- 
chine at 50 cents, this leaves a profit of $1.50 per day. 
Another article which may be rented during the summer 
months is the desk fan. These readily bring from $1.50 to 
$2.00 per month. 

It appears then, that if the sale of electrical appli- 
ances is encouraged and sales are made at a fair profit, 
together with receipts from the rental of fans and vaeuum 
cleaners, that the commercial department may be made in 
time self-supporting, and further produce a large volume of 
business in the way of lighting contracts, at no expense 
to the management. 


Prevention of Overcrowded Street Cars. 


There is almost entire absence of excessive overcrowd- 
ing of street cars in Liverpool according to Vice Consul 
George B. Stephenson, even during the opening and closing 
business hours of the day, when traffic is the heaviest. This 
problem has been dealt with and satisfactorily met by the 
local authorities placing upon the various tramway lines 
no less than 68 per cent additional cars during the rush 
hours. In a general way two distinct classes of passengers 
are carried, namely, the men employed in the shipping op- 
erations of the port along the line of docks and those en- 
gaged in the large commercial offices of the city. The 
former go to work much earlier than the latter and in this 
way the traffic durig the morning hours is more easily 
regulated. 

The regulation street car of Liverpool is thé “double- 
decker ;” that is, passengers are accommodated in the main 
body of the car and also by seats provided above. The 
length of the cars is 28 feet and the height 16 feet 8 inches. 
On the lower deck the seats are arranged along the side of 
the car, and accommodate 22 people seated; on the upper 
deck the seats are arranged transversely, with a passage- 
way in the middle, and accommodate 38 people. The only 
provision made for standing on these cars is the straps at- 
tached to the pole just under the ceiling of the lower deck. 
Standing on the upper deck is absolutely prohibited. 

Passengers board the cars at the rear end, the step be- 
ing of sufficient width to admit two, but a heavy brass rod 
separates the space between them, which prevents crowding. 
The doors of the cars are only wide enough to admit one 
person at a time. On the upper and lower decks are signs 
stating the number of passengers which a deck will accom- 
modate. The conductors become proficient in estimating 
the number of persons who have boarded a ear, and when 
filled the iron gate is closed, indicating that there is no more 
room for passengers. 

_ Until 1908 the ears of this district were of one uniform 
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_ the opposite view. I believe that all articles should be 

~ sold at a profit. They should be sold at list price, or only 

_ slightly under, and I believe that nearly as many will be 
_ put out as at the eut rate. Furthermore, cutting the price 
to eost is sure to incur the emnity of the local electrical 
contractors and this it is never wise to do. 

: There is one other source of revenue from electrical 


type, when an experiment was made with what are termed 
“first-class” cars, which showed the advisability of reserv- 
ing only the inside of the cars for first-passengers, the up- 
per deck being utilized for passengers at the usual prices. 
So satisfactory is this system that applications have been 
received for its extension to other routes. 
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(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY FRANK F. FOWLE, CONSULTING ELECTRICAL ENGINEER. 


Ree progress has been made during the past few - 


years in analyzing the character of consumers de- 
mands upon central stations. 
have resulted from the growing tendency to place rate mak- 
ing on a scientifie basis, as far as practicable, under the 
cost of service theory of rates. It is now widely recognized 
that the cost of giving service, as a whole, is divisible into 
two parts, one variable with the output or consumption and 
substantially proportional thereto, and one independent 
of the output, or practically fixed in amount. The first 
part is composed of all expenses which rise or fall, from 
day to day or even from hour to hour, with the variations 
of the central station load; examples of the kinds of 
expense in this class are fuel, a considerable fraction of 
the station labor, oil, waste, various details of maintenance 
or upkeep, lamp renewals, lamp trimming and some of the 
items classed with general experse.- This group of ex- 
penses is reducible to a flat unit éost per kilowatt hour 
of output, and is therefore one of the direct elements or 
factors in the service charge. 

The second group, comprising the fixed expenses, is 
again separable into two parts, one of which is proportional 
to the number of consumers; the second and largest part, 
is ineurred for all the consumers as a whole. The first 
part of this group is often termed the consumer expense 
and the second the capacity expense. The general relations 
among these several elements of expense or cost are illus- 
trated by the skeleton diagram shown herewith: 

(Variable Part. 


Total Cost | 
of Giving (Individual or 
Service | Consumer Expense. : 


| Fixed Part =~ 4 
| Common or 
| Capacity Expense. 

The consumer expense is comprised of items that are 
individual to each consumer, such as the meter charges, cosi 
of energy losses in the meter, expense of meter reading, 
billing and collecting. The capacity expense is a large 
fraction of the whole cost of service and is comprised 
mainly of the interest, profits, taxes, depreciation, insur- 
ance and part of the upkeep on the central station and the 
distribution system. It ineludes also most of the items of 
general expense, such as salaries of officers, general office 
employees, office rent, light and heat, ete. 

There is ordinarily no difficulty in arriving at the vari- 
able expenses and the consumer expenses, except in the 
matter of distinguishing sharply between the variable and 
che fixed elements of some particular item of expense which 
falls partly in each class. Variois methods have been pro- 
posed and used in this respect, but the resulting differences 
in the final rate schedule are sometimes inconsequential, al- 
though not always so. It is not the purpose here, how- 
ever, to present a discussion of that aspect of the rate 
situation. 


These refinements in analysis - 


-are two well-known methods of distributing the latter ex- 


In serving some particular customer it may be assumed 
that the fixed consumer expense and the variable element of 
eost per K. W. H. ean be determined with fair precision. 
The.major difficulties arise in finding what share of the 
capacity expenses should be borne by this customer. There 


penses, termed the maximum demand system and readiness- 
to-serve system. Each method regognizes that the econsum- 

er’s demand for energy, either the actual or the possible 

demand, is a factor which determines in part, the capacity 

expense. That is, the central station must be ready to 

serve the customer up to the limit of his possible demand 
at any time and must make the necessary investment to be — 
in readiness to serve, whether actual service is rendered or 

not. This also applies to the distribution system as a 

whole, except possibly for those consumers beyond the ~ 
region of dense population, in whose eases there will be 4 
some individual investment in the distribution lines required 
to reach and serve them. 

But the question of how to distribute the fixed or capac- 
ity costs among the various consumers is perhaps the most 
interesting problem connected with rate making. The study 
of central station demands, in the effort to find an equi- 
table basis of apportioning these costs, commences quite 
naturally. with individual consumers. A consumer’s maxi- 
mum possible demand, of course, is equal to his entire eon-— } 
nected load. His actual maximum is seldom equal to the — 
connected load, however, unless the installation is very 
small. Under the maximum demand system of charging, — 
with direct-current distribution, a maximum demand meter 
is generally installed, in addition to the kilowatt-hour meter. 
In this case the actual maximum is measured each month — 
and therefore accurately known. This plan necessitates a 
second meter, with attendant inerease of investment and 
maintenance expenses. For small consumers it is open to 
qzestion whether the plan is ultimately economical... When — 
alternating. current distribution is employed, there is no ~ 
satisfactory cheap form of maximum meter and the prob-— 
able maximum demand must be estimated. ey 

? THE DEMAND FACTOR. 

The term demand factor is here a very useful one, and — 
is defined as the ratio of the maximum demand to the con- 
nected load. The factor is usually less than unity and ean 
never exceed that amount, assuming that an aceurate check — 
is maintained upon the consumers’ installations by periodie — 
inspections. The value of the demand factor, under various 
conditions of service and for different classes of consum- — 
ers, has been extensively studied by some of the central sta- 
tion companies and the public utility commissions. The 
average factors thus obtained, for each class and condi- 
tion of service, are now used quite extensively in maximum — 
demand systems of charging. Actual values of these fae- ‘ 
tors will be touched upon later. a 

Assuming that the connected load and the demand fae- 
tor are known for each consumer served, it is possible to 
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the diversity factor im very genera! terms. 
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compute the maximum demand in kilowatts in each case 
and from the sum of such demands to find the actual peak 
demand on the central station, assuming that these de- 
mands are all coincident in the matter of time. That they 
are not coincident, however, is too well known to require 
discussion. Instead, there is a great diversity in this re- 
spect, not only between motor and lighting service, for 
example, but also between two consumers in the same class 
and perhaps having equal installations. This question of 
diversity of demand is now receiving considerable atten- 
tion and is of interest from several points of view. 
THE DIVERSITY FACTOR. 

The study of this matter has resulted in a new term, 
ealled the diversity factor. Inasmuch as we may speak of 
diversity of demand with reference to individual consum- 
ers, or with reference to groups of consumers, or again 
with reference to feeder demands upon the central station 
and in a variety of other ways, it is necessary to define 
But in order 
to explain the term in its elementary sense, the case of two 
adjacent consumers served from the same mains will be 
taken up first. Assume that consumer A has an installa- 
tion or connected load of 2.0 kilowatts and a maximum 
demand of 1.0 kilowatt, corresponding to a demand factor 
of 50 per cent; while B, nearby, has a connected load of 


- 3.0 kilowatts and a demand of 2.1 kilowatts, or a demand 


factor of 70 per cent. Assume further that the great- 


est demand which A and B make together is 2.17 kilo- 


watts. The sum of the individual maxima is 3.1 kilowatts, 
which is the actual maximum they would have demanded of 
the central station had their maximum demands been coin- 
cident or simultaneous. The ratio of the actual joint maxi- 
mum to the sum of the individual maxima is 2.17/3.10 or 70 
per cent. and is termed the diversity factor. This factor has 
been defined also in the opposite way, or as the reciprocal 
of 70 per cent., which would be 1.43. It seems more logi- 
cal, however, to use the first form defined, becatise the term 
factor implies a multiplier, and again because it is consistent 
with the definition of demand factor. 

- Stated more generally, the term diversity factor means 
the ratio of any given maximum demand to the sum of the 
individual maxima of its component demands. As thus 
stated the term covers any number of individual demands. 
It can be illustrated further, perhaps, by the use of simple 


formulas, given below. The whole connected load is 


—= a + @ + G— — —— -+ en 


where C = total connected load, and @, &, ete, to en = 


individual connected loads. 
And the sum of the individual maximum demands is 


given by 
D=diat db @ + ds e + ——— — + dna 
where D — sum of individual maximum demands, and 


di, ds, ete., to dn = individual demand factors. 

The actual maximum demand from the whole n econsum- 
ers, or groups of consumers, is: 
be P=fD 
where P = station peak load, 

f = diversity factor for the n consumers or groups 

of consumers. 

Since the definition’ of station load factor is the ratio 


of the average to the maximum or peak load, it follows 


that the average station load is given by 
: A = ak £1) 


3 where 1 — station load factor. 
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It is well to bear in mind that since these several factors 
all deal with peak loads of one kind or another, it is essen- 
tial to adopt a uniform definition of the peak. The latter, 
for example, may be the instantaneous peak, or the ten- 
minute average, or the twenty-minute average, ete. Fur- 
thermore, it is essential that the several factors apply to 
equal time intervals in each ease, such as a day, a week, or 
a month, ete. 

It is possible, obviously, to introduce many more steps 
or links between the consumer and the central station than 
lave been shown. In the ease of alternating current distri- 
bution, for example, which usually presents the greatest 
number of links, diversity enters first in the demands of 
the consumers served by a given transformer and its sec- 
ondary mains; second, in the demands of the transformers 
served by a given primary feeder; third, in the demands of 
different feeders on the central station or sub-station; and 
fourth (possibly), in the demands of the several sub-sta- 
tions on the central station. If the power is transmitted 
from very large generating stations over a high tension 
network to numerous population centers, there may be still 
further links in the system, with attendant diversity. 

It must be apparent at once that the general question 
of diversity in peak demands has an important relation 
to the design of central stations and distribution systems, 
as well as a prominent bearing on the question of rates. 
Stated broadly, the greater the diversity the less will be the 
station investment necessary .for serving a given connected 
load and the lower the rates with a given area and density 
of development. In the ideal case, from the standpoint of 
the central station, where complete’ diversity exists, the de- 
mands would be completely non-coincident. For example, 
if two consumers made equal but alternate and separate 
demands, the plant investment to serve them would be but 
half the investment if their demands were simultaneous. 
Or stated in terms that perhaps are more familiar, the 
whole cost of power falls with a rising load factor. It is 
the object of every central station manager to improve the 
day load, and in general to raise the station load factor; 
this implies, in turn, greater diversity of load demands and 
points to the desirability of building up the consumption 
among all classes of industry and occupation in the com- 
munity. q 

A very important contribution to the subject was made 
by Mr. H. B. Gear, in a paper before a joint meeting of 
the Chicago Section, A. I. E. E. and the Electrical Section, 
W. S. E., Mareh 23, 1910, which dealt with an elaborate 
siudy of the conditions in the system of the Commonwealth 
Edison Company, of Chieago. The following table of fac- 
tors has been rearranged from a table given by Mr. Gear 
in his paper. 


TABLE I. EXAMPLES OF DIVERSITY FACTORS. 
Large 
: Commer- Scattered Customers: 
Residence cial Motor Motors and 
Lighting. Lighting. Loads. Lamps. 
Meters to transformers. _ =~ _ 33.% 63.% 91.% Pa 
Transformers to feeders___--—_ 56.% 80.% 50.% 80.% 
Feeders to substation___..__. 87.% 87.% 87.% 87.% 
Total diversity factor________ 16.% 44.% 40.% 69.% 


The total diversity factors given in the table are the 
product, in each ease, of the several factors above, in the 
same column. The following example will illustrate the 
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use of these factors. Assuming a demand factor of 50 per 
cent., 
require the following capacities, m 


in the first column of Table I: 


aking use of the factors 


Kaa Ws 
Connected load ee ok ccc = acs teers ae 100. 
IM GLONSu eee carcieecate civ Ek aw os «eae Lae 50. 
RPA RSLONMCr Seti eee. hatha 1 arena Gat 
HWeoders.r3 eters ee ah ss pp ak 9.3 
SVAN RUS EERE ATY Ts ae ele eel Wk chee: ooast, cae are 8.1 


It should be borne in mind that the density of develop- 
ment and the class of service considered have much to do 
with the diversity of demand, and diversity factors obtained 
from a given locality or city must be applied with great 
caution elsewhere. This factor depends further upon the, 
size of consumers’ installations, being lower for large in- 
stallations. The factor is usually smaller for residence 
lighting than in the case of commercial lighting. Window 
and sign lighting tend to decrease diversity and raise the 
factor. When a large number of consumers can be served 
from a single transformer, in a district of small area, the 
diversity is naturally much greater than in the ease of large 
consumers who are served, perhaps, by individual trans- 
formers. ' 

Owing to the shift in the peak of the lighting ioad with 
the different months of the year, as regards the time of day 
during which it occurs, there is greater diversity in the 
station load, as a whole, in summer than in winter. Natur- 
ally the conditions in December are the proper ones to con- 
sider in relation to the station and distribution eapacities 
needed to serve a given connected load. It is also interest- 
ing to observe that there will. be some diversity between 
the phases of a three-phase station when the lighting feed- 
ers are operated on a single-phase basis. Such feeders 
will ordinarily carry a load of small motors, in addition, 
of units not exceeding a few horse-power. 

The way in which these factors affect the investment per 
kilowatt of generating capacity, for residence lighting as 
shown in the first column of table I, may be illustrated as 
follows: Assume that the generating station costs $100 
per K. W., the feeders and overhead system $40 per K. 
W., transformers $10 per K. W. and meters $20 per K. W. 
The unit costs will be as follows:— 

UNIT COSTS FOR RESIDENCE LIGHTING. 


TOTAL. 

1.00 kilowatt of station capacity at $100.......... $100 00 
1.15 kilowatt of feeder capacity at $40.......... 46 00 
2.07 kilowatt of transformer eapacity at $10.,...% 21 00 
6.21 kilowatt of meter capacity at $20..... italy 124.00 
Total per K. W. of station ecapacity........ $291 00 
Total per K. W. of meter eapacity........ 47 00 


These unit costs very greatly in respect to the total, 
with local conditions. They are influenced by the area of 
_ distribution, type of construction, density of consumption 
and diversity of demand. The figures serve principally 
here to show how such costs may be computed from the 
several unit costs and the diversity factors. 

The study of demand factors has been carried on exten- 
sively by the Railroad Commission of Wisconsin, in con- 
nection with the analysis of service costs in various utility 
eases. The following table of factors is taken from the 
Wisconsin decision in the Madison Case, decided March 
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_a total connected residence load of 100 K. W. will. 


8, 1910. These factors were given in the order establishing 
a new schedule of rates. : 
TABLE Il. DEMAND FACTORS IN THE ORDER OF THE WISCON- 
SIN COMMISSION IN THE MADISON CASE. 
Crass A.—0.5 K. W. or less, 60 per cent.; exceeding 0.5 
K. W., 334% per cent. 
Includes residences, dwellings, flats and private room- 
ing houses. 
Cuass B.—70 per cent. 
Ineludes banks, offices, business and professional es- 
 tablishments, stores, restaurants, saloons, theatres, 
halls, depots and corridors. 
Cuass C.—55 per cent. 


APRIL, 1911. 


Includes factories, warehouses, shops, hotels, elubs, © 


churches, schools, stables, garages and Federal, State 
and county buildings. 
Cuass D.—30 per cent. 
Includes the University of Wisconsin. 
Cuass E.—55 per cent. 


Includes all interior municipal lighting,—schools, police 


and fire stations, libraries, hospitals and other build- 
ings. af 
Cuass F.—100 per cent. 
Includes signs, outlines and windows,—unmetered and 
on a yearly contract basis. 
Motor INSTALLATIONS. 
Under 10 H. P., one motor, 90 per cent. 
Under 10 H. P., two or more motors, 80 per cent. 
Under 20 H. P., and over 10 H. P., 70 per cent. 
*Under 50 H. P., and over 20 H. P., 60 per cent. 
*Under 100 H. P., and over 50 H. P., 55 per cent. 
*Over 100 H. P., 50 per cent. 
Further examples of demand factors will be found in 


other decisions of the Commission, which have been de-— 
termined in every case by careful investigation and analy- 


sis. An example of the diminishing demand factors in 
residence lighting, with increasing size of installation, was 


given by E. W. Lloyd, of the Commonwealth Edison Co., _ 
before the 1909 convention of the National Eleetrie Light 


Association. 
TABLE III. 


These factors are given in Table III. 

DEMAND FACTORS IN RESIDENCE LIGHTING AT 
CHICAGO, ILL. 

CONNECTED LOAD. DEMAND FACTOR. 


O31 We ' 90 per cent. 
0.5 .K. W. 64 per cent. 
1.0 Ke WwW. 48 per cent. 
20 KW. 46 per cent. 


_ Returning to the subject of diversity factors, it is al- 
most superfluous to observe that diversity of demand is not 
confined to lighting and motor service, but extends also to 
railway service and to the other utilities such as water, gas 
and telephone service. It has not been studied to any great 


extent in these fields, but in the case of railway service in. 
In the Be 


a large city some-interesting results are available. 
case of a small generating station supplying a few miles of 


urban railway, the load fluctuations are violent, owing to 


If 


the small number of cars in operation at one time. 


such a system is inereased several times in size, the ex-_ 
tremely variable charaeter of the load is still present on ; 


any limited portion of the system, such as*that part which — 


may be supplied by a single feeder. But the load swings 


*“NOTE.—On a yearly contract basis; 70 per cent. if less 
than yearly contract. 
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on the several feeders do not oceur at the same time, that 
is, there is considerable diversity in the extreme fluctua- 
tions. ; 

The tendency of this is to diminish the fluctuations in 
the total station load. When the system becomes very 
large, so that the economical distribution of power requires 
one or more large generating stations, with primary distri- 
bution at high-tension to a number of sub-stations, there 


is a further diversity element in the demands of the sub- 


stations on the main station. The load on the latter, in 
fact, may not fluctuate momentarily at all and instead may 
present a very even curve for a full 24-hour period. The 


same condition is approached in a large sub-station sup- 


plying a fairly dense track network. 

In one ease a series of observations taken at a sub- 
station equipped with four 1,500 K. W. rotary converters, 
supplying 15 feeders in the business district of a large 
city, showed a diversity of feeder demands between 3 jp. m. 
and 5:30 p. m. of 74 per cent. During this time the indi- 
vidual feeders showed extreme fluctuations, in one or two 
instances opening the cireuit breakers; while the output 
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at the totalizing panel seldom fluctuated as much as 10 
per cént. Simultaneous observations at another sub-sta- 
tion of the system, equipped with one 1,500 K. W. rotary 
supplying 5 feeders, exhibited a diversity factor of 62 per 
cent., with considerably greater fluctuations momentarily 
in the total load. The lower factor in the second case and 
the relatively greater fluctuation of total load were ascrib- 
able in part to the smaller number of feeders and in part 
to the fact that this sub-station furnished power for one 
end of an interurban line. 

One naturally thinks of diversity in railway feeder de- 
mands as caused principally by the frequent slowing down, 
stopping and starting of cars. But other elements are 
ordinarily present, such as the non-coincidence of peak 
demands at different parts of the system during the rush 
hours and the diversity of maximum traffic movements as 
affected iby the class of traffic handled, the time of oceur- 
rence and the direction. Under the complex conditions 
in a large city these elements are of considerable import- 
ance and in each specific ease there are probably others, 
caused by peculiar local conditions. 


Alternating Current Engineering. 


(Contributed Exclusively to SoUTHERN ELECTRICIAN. ) 
BY WILLIAM R. BOWKER. 


ONTINUING this subject from the last issue, the 


essential features of the transmission of electrical 


‘energy will be discussed, taking up first the effects of in- 


duetanee and capacity. 

In any circuit, the reactive effects of inductance and 
capacity increase if the frequency is increased. The fre- 
quency used in electric lighting is from 50 to 120 eyeles per 
second. Lower frequencies are unsuitable for electric light- 
ing, owing to excessive fluctuation, although frequencies as 
low as 25 cycles per second are applicable for power trans- 
mission and power utiliation. High voltages are common 
with alternating currents because of the economy thereby 
effected in the copper mains, especially when used in con- 


_ junetion with transformers. 


The variation of the e. m. f. during the rotation of the 
armature conductor over one pair of poles is termed a cycle 
and the number of cycles or periods passed through in one 
second is termed the periodicity or frequency of the alter- 
nating currents, thus generated. Alternating current ma- 
chines are generally constructed with a multiple of pairs 
of poles and are usually called multipolar machines. 
object of this is to increase the frequency of the e. m. f. 
of the machine without increasing the speed, becaase there 
is a practical limit as regards the safe speed at which 
moving masses may rotate, the larger the machine the slower 
the speed. 

Owing to the high voltages employed in alternate current 


_ generators, perfect insulation is essential in the armature, 


and this in practice is more readily attamed if these 
parts are stationary. It is advisable and common practice, 
therefore, to rotate the field magnet or inductor with ref- 
erence to a fixed armature. As previously stated, the varia- 
tion of e. m. f. during one revolution of the armature coil 
when passing over one pair of poles is called one cycle. 


The 


By employing two pairs of poles the number of cycles or 
the periodicity or frequency is doubled, with three pairs 
of poles trebled, with eight poles, that is four pairs, quad- 
rupled, ete. 

To find the frequeney or periodicity of an alternator, 
the number of revolutions per second must be multiplied 
by the number of pairs of poles. For example, if the speed 
of an eight pole alternator is 600 revolutions per minute, 
this divided by 60 equals 10 revolutions per second. It 
has four pairs of poles, therefore its frequency is 4 & 10 
= 40 cycles per second. Now each cycle consists of two 
alternations or reversals, therefore the number of alterna- 
tions or reversals per second is 2 & 40 — 80. 

Previous mention has been made of the actions and 
reactions when an alternating current circuit contains appa- 
ratus possessing either inductance or capacity or both. 
The knowledge of these properties is often utilized in prac- 
tice to attain a condition of phase difference or phase dis- 
placement. Self-induction coils with large inductance and 
small resistance are sometimes used to impede alternating 
currents, and when so utilized are called choke coils or 
impedance coils. A choke coil may be composed of a coil 
or helix of copper wire, with or without an iron core. 

A practical illustration of inductance is outlined in 
Fig. 18. ‘We can cause a single-phase motor to become 
self-starting if we supply it during starting with a second 
eurrent, which differs in relative phase with the main phase 
current. This condition can be attained by inserting in a 
branch auxiliary cireuit a choke coil which possesses self- 
induction as outlined in Fig. 18. 

The main phase is connected directly to the mains, the 
auxiliary phase, which is a branch of the main circuit, is 
in series with the choke coil. This produces a lagging effect 
due to self-induction and resultant retardation, and like- 
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wise a phase difference. This gives the desired condition 
to cause the motor to be self-starting. The single-phase 
motor cannot, however, start under full load, but with only 
a part of its full normal load. 

As we have just seen, we can produce a phase differ- 
ence by utilizing the property of self-induction effects. 
Likewise we can cause a phase difference by inserting 
capacity in an auxiliary circuit. This arrangement is 
shown in Fig. 19. As in the previous case, the auxiliary 
circuit is a branch to the main cireuit, a condenser being 
inserted in the auxiliary circuit. This produces a leading 
effect and likewise a phase difference, attaining the desired 
object. 
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SHOWING PHASE DIFFERENCE BY SELF-INDUCTION AND BY 
CAPACITY. 


Sometimes the effects of both induction and capacity 
are employed for starting a single-phase motor, a choking 
coil being inserted in one circuit, and a condenser in the 
other. We can also produce a phase difference by insert- 
ing ohmic resistance in one winding. 

In addition to the apparatus previously mentioned, there 
are transformers which transform alternating currents from 
one voltage to another. If the alternating current is in- 
creased in voltage, it is called a step-up transformer, if the 
voltage is lowered or decreased it is called a step-down 
transformer. . 

The operating principles of transformers depend upon 
mutual induction between two or more separate and dis- 
tinct windings or cireuits, efficiently assembled relatively 
to one another. A transformer consists simply of a lami- 
nated magnetic iron cireuit, for the purpose of concentrat- 
ing. the magnetie lines of force, to form a good permeable, 
that 1s magnetic conductor path for the magnetic lines of 
foree, over which two separate coils of wire are wound. 
These are called the primary and secondary cireuits or 
windings. 

In the case of a step-up transformer the primary wind- 
ings consist of a comparatively few turns of insulated 
heavy wire or ribbon, and the secondary circuit of a great 
many turns of fine well insulated copper wire. In the 
step-down transformer the arrangement is vice versa. 

That cireuit to which the terminals of the primary or 
inducing current are connected is called the primary cir- 
The secondary cireuit is the cireuit in which the 
current is induced by the mutual induction due to the pri- 
mary current. The ratio of transformation is the ratio 
of the transformed to the original voltage,.or the final to 
the initial voltage and theoretically depends upon the ratio 
of the number of turns of the primary and secondary wind- 
If we wish to transform from 2,000 volts in the 


eutt. 


ings. 
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‘power or kilowatts, depends upon. two factors. 


primary to 100 in the secondary, the ratio of transforma- 
tion is 20 to 1 and the comparative number of turns or 
coils of wire on the primary and secondary would Ns as 
20 to 1. 

The current inereases and decreases in the same ratio as 
the voltages decrease and increase, neglecting stray losses, 
the total power put in being about equal to the total power 
taken out. Some of the stray losses are: (1) VR, that 
is current squared in amperes times resistance in ohms, in 
the primary and secondary windings, which depend upon 
the size of wire and length of windings used. 


due to eddy currents set up in the iron core. This source 


of loss is brought down to a very small percentage by con-. 


structing the core of very thin iron plates or wires, known 
as laminations. (3) Hysteresis losses in the iron core, that 
is loss due to molecular friction of the iron core caused 
by rapid reversals of the alternating current and resultant 
magnetic connection. Both eddy current and_ hysteresis 
losses are dissipated in the form of heat. (4) Losses due 
to magnetic leakage, that is the magnetic field produced by 
the primary may not all be wholly utilized by the secondary 
cireuit. This loss is greatly minimized by practically 


assembling’ the coils, in combination with the magnetic cir- 


ewit, in efficient relation to each other. 

The object of transforming alternating currents is tne 
an important financtal standpoint of economy. The power 
transmitted by an electric circuit, whether it be as horse- 
The eur- 
rent in amperes, and the e. m. f. or pressure in volts. The 
product of the amperes and volts is watts, 1 kilowatt being 
equal to 1,000 watts and one electrical horsepower 746 
watts. One of the chief considerations from a financial 


- standpoint in the transmission of power or electrical energy 


over long distances, is the cost, both initial capital and 
interest, depreciation, maintenance, ete., of the transmit- 
ting mains, lines or feeds, usually of copper, although 
aluminum has been utilized. 


The size of the wire used for a cireuit is determined 


by the amperes or current to be transmitted, and this size 


factor is not effected by the voltage, which latter chiefly 


effects the insulating properties. Therefore the cost of 
copper increases as the inerease in current in amperes, or 
it becomes absolutely necessary to increase size and weight 
of copper with increased amperage. This of course neces- 
sitates an extensive capital outlay on copper with its at- 
tendant interest depreciation and maintenance charges. when 
large capacity mains are utilized. Thus it is obvious that 
by keeping the size and weight of copper as low as possi- 
ble, we gain appreciable financial advantages. 

This condition of low amperage and small size mains 


can be attained by increasing the voltage to within certain _ 
As the 4 


practical limits as regards efficient insulation. 
power transmitted depends upon watts, that is the two 


factors of amperes and volts, it is immaterial from a power 


standpoint whether we transmit at low voltage and high 
amperage or high voltage and low amperage, but from the 
standpoint of prudent finance and commercial efficiency, 
this then becomes a very important consideration. 
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(2) Losses — 
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fore if at be required to transmit, say, 100 kilowatts, which q 


is 100,000 watts over a distance of 50 miles, it would be 
more economical to transmit the power at a pressure of 
20,000 volts and 5 amperes, than it would be at 1,000 volts 
and 100 amperes. This is because in the latter ease it 
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would necessitate mains having 20 times the current carry- 
ing capacity, with attendant increased weight and several 
costs, than in the former ease. 

Of course the 20,000 volt lines would need to be more 
highly insulated than the 1,000 volt lines, but the increased 
cost of high insulation and any practical difficulties to be 
overcome with the much smaller mains used, possess greater 
financial advantages than would the adoption of larger 
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mains and lower insulating properties. Then again the 
supporting structure necessary for a heavy weight line has 
to be very much stronger than for a light weight transmis- 
sion line, which is, still another financial disadvantage from 
the low voltage transmission standpoint. The next article 
will continue this subject, taking up transformers and 


circuits. 


Central Station Campaigns for Higher 
Off-Peak Loads. 


(Contributed Exclusively to Beihiy RLECTRICTAN.) 
BY E. H. TENNEY, M. E. 


HE increasing demand of the modern central station 


for greater off-peak loads is but the natural result 


of a company’s desire to expand its business and inerease 
its revenues. In some central stations peak loads will be 
as much as fifty per cent. higher than the average load on 
the station during the other hours of the day. This 
means that during a large part of each day a considerable 
portion of the station machinery is idle; that property rep- 


resenting a large outlay of capital, upon which interest, 


maintenance and depreciation must be earned, is non-pro- 
ductive. In expanding the business then, of the central 
station company and rendering more profitable the opera- 
tion of the existing property, it is only natural that the 
greatest effort should be made to inerease the demand for 
eurrent during those hours of the day whenthe station load 
is comparatively small. 

The campaign for higher off-peak loads which is being 
earried on by one of the largest central station companies 
of the southwest is probably representative of this effort 
among light and power companies. In this company spe- 
cial stress is laid upon educating the public to the fact 
of the ‘economy, convenience and comfort which has to be 
gained by the use of electricity for light and power. A 
campaign of this sort must, of necessity, be carried on 
through publicity methods. The public as a rule is not as 
familiar with the advantages of electric service as it should 
be and as a result the desire to make use of such advan- 
tages exists only in a vague sort of way. To bring the 
true merits, then, of electricity to the attention of the pub- 
lic in a clear, convincing and effective manner must be the 
first move in the campaign of the central station for more 


_ off-peak load. 


The many uses to which electricity may be put extends 
its field: of operation over many and diversified lines of 
activity and brings it into contact with all sorts and condi- 
tions of people. Electricity for lighting will, of course, 
have most general use. The people, however, who will use 
electricity for industrial power will be in different lines of 
business and will see arguments from a different view- -point 
than those who will use electricity for heating or ventilating. 
The same will be true between people who use electricity 
for labor-saving devices in the home and those using it for 

advertising, and so on. To bring the merits of electrical 
service before the minds of a large and diversified class of 


people requires in the first place, a general line of argument 
which will make its appeal to all alike; arguments which 
will bring the minds of the people in general to that point 


where it will be most natural for each person to ask him- 


self whether electricity may or may not be available for 
his own uses, whether or not there may be some need which 
may be met better by the use of electricity than it is met 
in the present way. 

This is brought about partly by well planned and artis- 
tically worked up newspaper advertising. ‘These 
tisements are kept running as a series and are made to 
cover many of the phases of activity to which electricity 
may be applied. Having thus attracted the attention of 
the many sided public and having brought the people into 
an inquiring state of mind, it is but natural that they 
should turn to the central station company for their answer. 
A great opportunity for the salesman comes in at this 
point and it must be taken advantage of to the fullest 
extent if the campaign for higher loads is to be successful. 
Many mistaken, ideas as to the purposes and aims of the 
publie utility corporation may be brushed aside and the 


adver- 


‘confidence of the prospective customer won when once this 


hearing is gained. The public in general is apt to have, 
and actually does have, misconceived notions as to a public 
utility corporation. Especially is this true where a central 
station company is the only one operating in the.-city. 
‘People have an‘idea that because a so-called monopoly 
exists, its main object must be to squeeze the people and 
eet every cent possible from them. They also have in a 
vague sort of way notions that the cost of installing electric 
service is high and that the cost of current and the main- 
tenance of the apparatus will be excessive. Once the peo- 
ple have come to the point where they are ready to listen, 
all of such misconceptions ean be readily explained away. 
As a rule men are reasonable and are willing to be shown, 
and the company salesman has his great opportunity when 
he has gained his hearing. To make a customer realize 
that the central station company, even though a monopoly, 
is in the field with a commodity to sell and that it is sell- 
ing that commodity with a view to the customers’ advantage 
as well as his own and is selling it as cheaply as is con- 
sistent with good business management, ought to be, to 
the wide-awake sales manager, one of the most gratifying 
features of the campaign. 
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In the case, for instance, of substituting motor drives 
in the place of steam engines in small industrial establish- 
ments, there are many arguments which if brought before 
managers im a convincing manner will show the ad- 
vantages and the actual economy that is to be gained with 
motor drives. Motor equipment, with power furnished 
by a reliable central station company, gives to the small 
manufacturer an unlimited supply of power which is al- 
ways ready for use and with which he is practically free 
from shut-downs. As compared with the engine drive, 
motors require less space, make less noise, are more easily 
controlled and at the same time permit of a wide range of 
speed. Such points as these coupled with a practical 
demonstration of the economy that may be expected in 
the doing away with former losses of transmission through 
belts and shafting are found to be strong arguments which 
may well be brought to bear to the advantage of the central 
station company. One of the largest sources of demand 
for off-peak current is in the increased use of electric 
motors for commercial and industrial work. 

In initiating the minds of the people to the advantages 
of small motor driven and other current consuming de- 
vices, the co-operation of the manufacturers and the exten- 
sive advertising which they do is of great help to the cen- 
tral station company. The people must first know that 
there are such devices, that there is a real need for them, 
and that their value is far in excess of their cost or the 
expense of installing and operating them. There is no 
need to mention all of the many labor-saving devices for 
the home, that are now on the market. There are a multi- 
tude of them, all adding to the comforts of civilization as 
well as to the off-peak load of the stations supplying the 
eurrent. Suffice it to say that if the ultimate success of 
any public utility depends, as has been said, upon the ac- 
complishment of the greatest good to the greatest number, 
the recent development of labor saving devices, which has 
made electric service in the home almost a necessity, is to 
be of immense value to each central station company which 
by its co-operation with the manufacturers is bringing these 
devices into general use. 

There are a few of these modern electrical devices which 
are worthy of especial mention partly because of their 
great value to society and their pre-eminent value to the 
central station company in the campaign for higher load 
factors and also because the methods for exploiting them 
may be somewhat unique. I refer to the more expensive 
articles such ‘as electric vehicles, electric refrigerators, 
vacuum cleaners and washing machines. These for the 
most part will be used by those who are financially able 
to make use of expensive devices. In exploiting this field 
personal solicitation is of course the most effective method 
of reaching the customer. It is also -possible by selecting 
a list of those customers best able to buy, to carry on an 
advertising campaign by letter along nearly personal lines. 
When correspondence is thus used great care’is taken in tlie 
quality of the advertisements and in the tone of the corres- 
pondence, because people of this class are repulsed by 
anything that may sound sentimental or cheap. A letter 
campaign of this sort is bound to make customers among 
the wealthy class. Such customers as these are good ref- 
erences when the campaign is carried out further on more 
general lines. 

It has been said that the electric vehicle promises to be 
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the coming market for current. Whether or not this be 


true, it is a fact that the place of the electric’ vehicle both — 


for purposes of pleasure and for business and social use is 
well established. For commercial use, in the cities, it is fast 
supplanting other forms of vehicle. As a current consumer, 
it is without doubt to be one of the great opportunities of 


the central station for disposing of its off-peak load. A 


five-ton truck will use from thirty-five to forty kilowatts 
per day, about twice as much current as the average family 
will use in a month for lighting. The demand for this‘eur- 
rent for battery charging usually comes to the central sta- 
tion during the night hours when the station load is small 
and when additional load is weleome. As compared to 
current sold for household use this current for the electric 
vehicle will be the more profitable, for small appliances 
and for lighting a small amount of current is sold to a 
great number of customers entailing a great many bills 
and mueh clerical work, whereas the relatively large amount 
of current for electric vehicles will be sold to a compara- 
tively small number of customers. : 

The length of time which it is going to take to bring 
the electric vehicle into its greatest field of usefulness is 
to depend, as in the case of the small devices, upon the ~ 
length of time required to educate the public to the ad- 
vantages and the economy to be gained by their use. Cer- 
tain it is that the electric vehicle is bound to bring to the 
central station company a most valuable outlet for its off- 
peak current. 

Electricity for refrigerating purposes is being espe- 
cially exploited at this time. (The general impression in 
the public mind has been that to use electricity for this 
purpose was costly and extravagant. This, however, is not 
necessarily the case. The central station company by 
making a special rate to off-peak consumers can bring the 
cost of refrigeration low enough to easily compete with 
other and more familiar methods. 


A large number of vacuum cleaners and washing ma- 
chines have been brought out during the past few years 
and large numbers have been sold. The importance of 
such devices as these cannot be over-estimated. The mod- 
ern washing machine is one of the greatest of time and 
labor savers for the home, and from a sanitary standpoint 
the modern vacuum cleaner is a preventer of disease the 


value and importance of which is not wholly realized even 


yet. Hence it is not at all remarkable that devices which 
give thé excellent results shown by some of these now on 
the market, should immediately be taken up with and 


should become a source of so much gain to all concerned. 


The central station company’s gain primarily is in the, 
current which these devices consume. To make this de- 
mand for current a permanent one it is to the advantage 
of the central station company that it exploit only those 
machines which have proven their worth. In this way a 
protection may be effected for both the central station com- 
pany and its customers against cheap and poorly built 
machines. Permanent use of such devices as these requires 
that the consumer be satisfied with the results which his 
machine gives ‘and that the machine itself be so made 
as to stand a reasonable amount of usage with little or no 
maintenance cost. Only when his machine will do this is 
satisfaction to be had by the consumer. It is of more 
permanent profit to the central station company to back 
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up a great many small devices which give good service and 
fulfill all the expectations of their eustomers than to ex- 
ploit devices which give poor satisfaction and thrust them 
on the market only because of the large amount of current 
which they consume. 

Aside from the methods already mentioned for dis- 
posing of off-peak current, there is another which promises 
to be of value. This consists in supplying current to iso- 
lated plants during the summer months. Large buildings 
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and industrial houses which generate their own current 
make use of exhaust steam for heating. Their net cost for 
power during the winter months is thus very low. During 
the summer months, however, when exhaust steam is not 
needed, the central station company could supply power at 
a lower figure than the isolated plant could generate it. In 
a community where there are numerous isolated plants a 
valuable addition to the summer off-peak load might be 
worked up along these lines. 


Review of Central Station Practice 
and Developments in England 


(Contributed Exclusively to SouTHERN ELECTRICIAN. ) 
BY CECIL TOONE, AN ELEOTRICAL ENGINEER IN ENGLAND. 


i THIS article which is a continuation of the above gen- 

eral heading from last issue,‘the subject of private light- 
ing will be taken up. It is the purpose of the writer to set 
forth in a brief way the general tendencies in private 
lighting, the influences of supply voltages, types of lamps 
used and the rates which have been found most satisfac- 
tory. 

The general tendency of central station engineers is to 
inerease as far as possible the number of consumers con- 
nected by “tapping the small man,” while the tendency of 
the average consumer is undoubtedly towards an increase 
in the mean illumination of his rooms. Both tendencies 
combine to lessen the deleterious effect of the metallic fila- 
ment Jamp upon central stations and both movements are 
to a large extent forced. 

The greatly reduced energy consumption per eandle- 
power hour, roughly 14 to 14, where metallic filament lamps 
are employed in place of carbon filament types has com- 
pelled central stations to seek every means of extending the 
number of consumers and generally popularizing the use 
of electrical energy, while simultaneously reducing the cost 
of generation, distribution and extensions of supply. On 
the other hand, the difficulties of metallic filament lamp 


manufacture have forced consumers, particularly on high 


voltage direct current circuits, to install lamps of consid- 
erably higher candle power ‘than would otherwise be 
adopted. This same influence, together with the conserva- 
tism or scepticism of the average householder, and even of 


large business houses, and the high cost of renewals has 


made the conversion of filament lamps more gradual than 
might have been anticipated. The delay has been especially 
welcome to central station engineers in that it has enabled 
the natural expansion of total demand to more or less keep 
step with the reductions caused by the adoption of metallic 
filament lamps and has given time for invigorated canvas- 
sing and general “booming” to yield results. 

On alternating current systems, the consumer has been 
able, by the installation of an auto-transformer, to use 
strong, low voltage metallic filament lamps of moderate 
eandle power in his existing fittings and with no wiring 
changes. The incentive to conversion being actually a sub- 
stantial reduction in the energy bill, where such is preferred 


to an inerease in the candle power hours per dollar, it 
naturally follows that the effect of high efficiency lamps 
has been felt most seriously by alternating current sta- - 
tions.. Many ,onsumers, adopting this method of working, 
and installing cheap or badly made transformers, have 
found the magnetizing watts of the latter to cost $20 to $25 
per annum. Parsimony in the choice of this apparatus 
is the falsest economy and wherever possible the trans- 
former should be eut out of cireuit during daylight hours, 
a separate cireuit being run to a few carbon filament lamps 
in basements and other places where artificial light will 


likely be needed during the day. 


The marked tendeney to low voltage lighting through 
auto-transformers on alternating current supply, is often 
carried too far. In a house wired for 200 to 250 volts, it 
is very undesirable to supply lamps, even of one-third cur- 
rent eapacity, at any pressure below 50 volts and, wherever 
there is a considerable heating or cooking load to be sup- 
plied, 100 volts is certainly a more desirable minimum 
voltage, since manufacturers of electric cooking utensils 
report considerable difficulty in designing satisfactory ap- 
paratus for lower pressures and with moderate current 
demand. 


Are lamps are employed to a limited extent in interior 
lighting in this country, especially since the introduction of 
metallic filament lamps. In very large stores and for 
lighting staireases, and the wells and domes of the latter, 
concert halls and so on, ares are often used, being generally 
of the open type, frequently of the enclosed type and com- 
paratively rarely of the flame type, and then of a pattern 
in which the escape of corrosive or otherwise objectionable 
fumes is prevented. Among filament lamps, the old fash- 
ioned carbon lamp still retains a strong hold, though it is 
rapidly yielding place to metallic filament types or at least 
to the high efficiency metallized Gem carbon filament. The 
Nernst lamp is here, as in street light*ng, see below, falling 
into disuse. — 

The lighting of the exteriors of shoys, public buildings 
and so on is subject to conditions and developments so 
closely similar to those of street lighting that separate con- 
sideration is hardly necessary. 
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The general tendency in private lighting is decidedly 


towards reduced consumption per consumer in spite of the 


education of the public to higher illuminating requirements. 
The manufacture of mechanically satisfactory lamps of 
higher voltage and reduced wattage at lower and lower 
prices is causing a sustained shock to central statons which 
only the greatest enterprise on their part can minimize. 


CHEAP WIRING, SAFETY, AND SPECIAL CHARGING SYSTEMS. 


The securing of an increased number of small demand 
consumers who cannot afford to pay for the installation of 
a costly wiring system, however favorable the ultimate 
terms of lighting supply may be, together with the dire 
necessity for economy on the part of central stations, which 
requires their incurring a minimum expense themselves 
upon this heading, has led to the evolution of cheap wiring 
systems and elaborate tariffs, whereby the consumer con- 
tributes towards the prime cost of his installation. Such 
phrases as “the station pays” and “the consumer pays” are 
somewhat loose in their application. “The station pays” 
usually means that the station finds the capital required for 
a certain purpose and then retains ownership of the mate- 
rial results of the investment, while the consumer pays a 
- Suitable interest on the capital expended. On the other 
hand, if “the consumer pays’ in the first instance, he is 
relieved from subsequent interest charges and retains own- 
ership till such time as he makes the best terms possible 
with an in-coming tenant or other purchaser. 

Considering each development in turn the following con- 
ditions exist in English practice: Official, Board of Trade, 
regulations considerably hamper the evolution of cheap wir- 
ing installations, but though there has been much grumbling 
on this score in the past, the necessity for rigorous precau- 
tions has been evidenced by several disastrous accidents 
attributable to their neglect. Among the most notable of 
these are the recent London shop fires traceable to the use 
of flexible wire in temporary window decorating schemes. 
There is no objection to using a good grade of such wire 
for pendant lamps, hung well clear of inflammable materi- 
als, but insurance companies are now insisting upon its 
application being very carefully regulated. During the 
past few years there have been frequent lamentations that 
our wiring regulations preclude the use, in domestie light- 
ing, of flexible leads surface, hung on porcelain insulating 
reels or some such simple scheme. Probably the formulation 
of these rules has been wholly beneficial in effect, prevent- 
ing the wholesale installation of shoddy materials in shoddy 
and dangerous manners and leading to the evolution of such 
cheap and reliable wiring systems as the Stannos, Simplex 
and others. Such wiring methods, employed with grounded 
neutral on three wire networks or grounded secondary, 
grounded permanently or earthed automatically on the 
occurrence of a high tension leak, in alternating eurrent 
systems fed from high tension transformers, amply safe- 
guard lighting cireuits:from shock and fire risks at all 
pressures employed on such in this country. 

Flexible wire is now chiefly confined to short “finial” 
lengths from ceiling roses, wall plugs, ete., to pendant and 
table lamps and so on. So far as I judge, this form of 
conductor is now regarded suspiciously and used with as 
great caution in America as in England. Great improve- 
ments, too, have oceurred of late in the mechanical and 
electrical design of all classes of switch gear for the eon- 
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trol of lighting circuits and the retail price has been go 
far reduced as to offer no obstacle to the general use x 
high elass apparatus. 
In a small house, wired on the Stannos single wire Sys- 
tem, return through the sheath, complete installation of 
electric supply can now be effected at $2.50, or even $2.00 
per point in a thoroughly reliable and workmanlike man- 
ner. ven so, however, the cost of “service” totals $12.00 
te $15.00 in the smallest consumers’ establishment and this 
class of person cannot afford such an outlay, while, if the 
station bears the whole burden, vast sums of eapital are 
speedily locked up. In many cases the eost per “point” 
rises to $4.00 to $6.00 and the problem becomes even more 
acute. To quote only a single instance, more than $100,- 


000 is thus invested in the London distriet of Beckenham, — 


inéluding 1500 consumers. The Fulham, London, Borough 
Council recently laid down $10,000 in wiring and equip- 
ping 500 small consumers for about 6 lights each, which 
is about $3.33 per point. Beckenham is laying out a fur- 
ther $25,000 in a similar project. As might be expected, it 
is often found that the return from free wired houses is in- 
sufficient to cover the capital charges on the wiring installa- 
tion, when supply is on a flat-rate basis. Thus, in the 
Beckenham area referred to, the ordinary lighting rate is 


10 cents per kilowatt hour, but the net average return — 


from persons having free wiring, allowing for the total 
loss on the investment Repeat by the latter, is only 
6.6 cents per kilowatt hour. 

This at once demonstrates the advisability of a rever- 


sion to a mode of charging very common during the early — 


days of electric lighting. This was a certain fixed quar- 
terly charge, sufficient to cover the cost of the consumer 
to the station, as represented by his maximum demand and 
the capital charges on his wiring system, to which may or 
may not be added a small charge per kilowatt hour eon- 


sumed. The difficult problem is to determine the fixed 


quarterly charge. If this be reckoned on a per point 
basis, the liberal installation of lamps is hampered, if on 
the rateable value of the consumer’s house anomalous re- 
sults are liable to occur, though this system has given better 
results in practice than could reasonably have been ex- 
pected. A very satisfactory, method, employed in Harro- 
gate, is to install a flicker apparatus set to cause an annoy- 
ing flicker of all the lamps in the house when more than a 


certain number, determined by previous agreement with © 


the consumer, are simultaneously in cireuit. Liberal instal- 
lation is thus unretarded but it is insured that the maximum 
demand from a given consumer shall never more than tem- 


porarily exceed the value on which he pays his fixed annual - 
This value can be altered’ at any time by agree- 


charge. 
ment with tlhe company and the consumer is never penalized, 


as with ordinary maximum demand meters, for temporary > 


or accidental peak demands. 
As to whether a kilowatt hour charge should be added 


_ to the fixed charge, considerable difference of opinion ex- 
ists. The average consumer will no more deliberately waste 


electric light than he will unnecessarily leave his water taps 
running, and the average burning hours per annum of the 


small householder in various districts, varying largely with — 


the prevalent industry in the neighborhood, being known, 


it is found easy to make an allowance in the fixed annual- 


charge per lamp to cover unrestricted use of same. By 
this means the trouble and expense of metering is avoided 
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and the consumer is better pleased with ‘his installation 
than would otherwise be the ease. 'The correctness of the 
assumptions concerning mean burning hours may be tested 
by “district” meters in convenient distributing boxes and 
a certain check may be imposed upon the wasteful burn- 
ing of lamps by making the consumer purchase renewals 
and explaining to him the finite burning hours obtainable 
per lamp; with carbon filament lamps and,even with recent 
metallic filament lamps this restriction is anything but 
powerful. 

It has been found that although many classes of house- 
holders will adhere to the spirit of such unrestricted light- 


_ ingesupplies, others, among them colliers, will wantonly 


burn lamps perfectly unnecessarily. Indeed in some in- 
stances houses have been known to be fully illuminated day 
and night. © A considerable advantage of the scheme is 
that every consumer knows precisely the amount of his 
lighting bill, and by collecting this in advance, the central 
station ean avoid bad debts. — 

For larger consumers, the best charging system is gen- 
erally considered to be a fixed quarterly charge, frequently 
based on the rateable value of the house plus a small charge, 
say 2 cents per kilowatt hour actually consumed. A very 
common method of taking into account the capital charges 
on free wiring installations, is to supply consumers thus 
equipped at a rate per kilowatt hour, usually 1 cent to 2 
cents, but sometimes 3 cents or more, higher than that 
charged to normal purchasers. - 

Before leaving the consideration of the sharing of 
* responsibilities between station and consumer, a peculiar 
point which has arisen in connection with the supply of 
blocks of “flats” or apartment buildings may be noted. The 
point is a minor one but is apt to be overlooked and cer- 
tainly requires definite arrangement. Where supply is 
taken from a central station authority, the latter provides 
the mains and service wires bringing the supply into the 
basement of the building concerned. The owner has then 
to provide a suitable main distributing and fuse board and 


eables to the distributing. boards in individual flats, the 


tenant usually pays for or at least maintains the room to 
room wiring. Now the supply authority. must seal the 
main distribution and fuse boards in its own interests but 
the boards belong to the owner of the flats and in several 
instances, absurd though it may sound, the supply com- 
pany has refused to maintain the boards on the ground that 
they belong to the landlord while the latter has declined on 
the ground that the supply company has sole access to the 
boards and is mainly, if not wholly, responsible for the 
’ deterioration requiring remedy. Such a dissension should 
be made impossible by a definite agreement for, small 
_ though the point is, it vitally affects the effiviency and 
safety of the system and may lead to much vexatious bick- 
ering. ; 

‘The conversion of chandeliers, ete., to series connec- 
tions, commonly necessary or at least advisable when low 
eandlepower metallic filament lamps are to be used on 200 
volt supply, or the installation of auto-transformers on 
alternating current circuits, affords a favorable oppor- 
tunity at which to undertake an improvement in the location 
of lamps and possibly to install heating circuits. Con- 
tractors, however, are rather apt to be carried away by 
enthusiasm on such occasions, executing revolutionary 
schemes of which the cost is heavy and the net gain not 
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adequately greater than could have been attained by a 
much cheaper procedure. To obtain and keep a satisfied 
consumer, it is necessary to make the actual conversion as 
cheap as possible and preferably showing a substantial re- 
duction in the energy bill per quarter. Then, in the ma- 
jority of cases, rapid extensions of lighting and other 
apparatus follow, particularly in shops, till the gross de- 
mand exceeds its value prior to the conversion, with the 
added advantage that the consumer gloats in the economy 
of his supply. 

Among the many minor methods adopted by supply 
companies to popularize the use of electrical energy may 
be mentioned the reduction or abolition of meter rents, a 
charge which is always begrudged, and the hiring out or 
free loan of are lamps and heaters to shopkeepers and . 
others. It is usual to make all installations given a bonus 
in the first place, subject to.a minimum annual charge more 
or less completely guaranteeing an adequate return for the 
encouragement offered. Such an arrangement is obviously 
necessary, for central stations cannot afford to be more 
philanthropic than their age. Nevertheless, though the 
ecnsumer has in some form or another to repay his actual 
eost to the station plus an adequate clear profit, the various 
bonus systems of installation and supply have done much 
to extend the use of electrical energy in this country and 
are much appreciated by consumers. 

A scheme which has facilitated the extension of outside are 
lighting to small shop owners is the allowance of co-opera- 
tive lighting. For instance, three adjacent shops may in- 
stall or hire two ares apiece running the six in series on 
250 volt supply. One shop may then pay the bill for all 
three and collect two-thirds of the total amount from its 
neighbors or the central station may enter into an agree- 
ment with the three consumers, making them collectively 
responsible for the total bill and then serd in separate 
accounts to each shop. This is for the reason that if one 
man removes or falls out of the agreement for any reason, 
the remaining two shops pay half the total cost each till 
such time as they can procure a fresh third party. The 
latter system is generally preferred as conducing to quicker 
returns and fewer bad debts. The burning hours required 
by the consumers may not be identical but the slight un- 
necessary cost to the short-hour consumers of burning to 
meet the needs of the longest-hour shop will usually be well 
expended in the advertisement thus derived by the group. 
Alternatives to sueh an arrangement are the u se of groups 
of metallic filament lamps under the sole control of the 
separate consumers or the use of small current, high volt- 
age flame ares such as are now available, 5 amperes and 90 | 
volts, with a mean spherical candle power of 2500 to 3000. 


In running several conduits together, a pull box will be 
found more economical than elbows for making turns, as one 
pull box will take the place of several elbows. Do not pull 
wires through conduits with a block and tackle, as it will 
not only injure the installation, but wedge the wires in such 
shape thatt hey cannot be removed readily if desired. Be 
eareful to ream out the end when conduit is cut, as the 
burr may otherwise eut through the insulation. Conduits 
should be securely fastened to walls and ceiling by use of 
pipe straps or hooks. Plug all exposed ends of conduit in 
new buildings to prevent plaster and dirt from falling 
into it. 
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The Design and Development of 
Current Consuming Devices. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY G. J. KIRCHGASSER. ; 


HI devices to be treated in this article are commonly 
referred to as “Current Consuming Devices,” “Busi- 
ness Builders,” “Load Curve Flatteners,” or “Day Load 
Boosters.” Yet with the many advances made in their 
design and construction and because of entirely new de- 
velopments, they can properly be called Saving Devices. 
These devices, about which references will be made, were 
at first looked upon as luxuries or at least as unnecessary 
but as the standard of living has gradually risen, with 
the manifested attention to convenience, cleanliness and 
sanitation, the introduction of electric heating, cooking and 
small motor driven devices has become much easier. 

The publie is getting acquainted with electricity and 
is being educated to its usefulness through advertising in 
popular mediums, electrical publications, by central sta- 
tions, and contractors. In fact at present the public is 
quite familiar with electric lighting, this artificial illumi- 
nant being accepted as the best. A great majority of 
new houses are wired for lights now which was not the ease 
five or ten years ago. With electric heating and motor 
appliances the same general acceptance can be looked for. 
The electric iron, I am convinced, will be an absolute neces- 
sity in a few years. 

One of the earliest features associated with the con- 
duction of electric current, was that of the generation of 
heat. In the dynamo or motor it is known that to keep 
down the heating is desirable, as this heat represents waste 
and limits the output. It became known also that certain 
conductors heated more quickly than others and by proper 
arrangement heat could be transmitted so as to be of use, 
thus the advent of present day electric heating devices. 

During the past half dozen years great advancements have 
been made. By following the publicity campaigns in the 
pages of the electrical papers, the gradual inerease in man- 
ufactured electric heating devices is indicated very clearly. 
During the years 1902 and 1903 the advertising was very 
slim, while 1904 and 1905 showed slight increases. In these 
early years it will be remembered that the biggest efforts 
were spent in introducing electric lighting. In 1906 the 
first important advertising began to appear and we find 
such captions as “Central Station Business Produeers,”’ 
“Hot Air by Electricity,” “Electric Heating Applances,” 
etc.. Since then and especially during 1910, vigorous heat- 
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SOUTHERN ELECTRICIAN. 


1s something 


APRIL, 1911, 


Se 


het 


os 


4 
ing device campaigns were instituted by manufacturers and 7 
central stations. The advertising was directed to the eon- .{ 
sumer, in popular mediums, helping greatly in educating + 
the pubhie to advantages and real economies. 


The inereased use of electric heating devices has not 
occurred because of decreased current consumption by 
new devices, for no strenuous efforts have been made to 
cut down the energy required. The energy consumed is 
possibly on a little higher scale, the resistance wires being 
operated ‘at higher current densities. This does not mean 
that the efficiency has been decreased but that in the pres- 
ent appliances it is possible to raise the temperature to a 
working heat quicker and maintain it by a smaller energy 
consumption. Older types of devices took longer to raise 
What is required by the public 
that quickly shows signs of thermal aetivity. 
Take for instance the toaster, the red glow of which favor- 
ably impresses the public as the heating is visible to the 
eye. The luminous radiator, not as efficient as the eon- 
vector type radiator, appeals because of its apparent. glow 
of warmth. 


+ 


to operating temperature. 


Electric irons now on the market are simpler, permit 
of easily removing and replacing the heating unit, have 
no interior connections, are more efficient, have better heat 


retaining qualities and will stand abuse. It is now under- 


Fig. 2. Construction oF AN Evectric Iron. 
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stood that the popular reasons for the substitution of elec- 
trie irons in the household are: 

The heat is only in the iron, which is especially vital 
in warm weather; saving of drudging back and forth from 
stove to ironing board; no fire, smell, danger, dirt, ete.; 
they permit of use anywhere; they are ready instantly, no 
waiting for heating of stove; easy regulation of tempera- 
ture; and permit of quicker work. 

There are many makes of irons now on the market, 
some of which have a few distinctive points, but any of a 
possible six or eight are absolutely satisfactory, efficient 
and reliable. The ones illustrated represent the American, 
made by the American Electric Heater Co., one of the pio- 
neers in the heating field and the Cutler-Hammer, one of 
late design which requires no separate stand. An exploded 
view shows the simple yet finished. design of an up-to-date 
iron and indicates the method of assembling the parts. 

Among the smaller electrical conveniences is the electri- 
eally heated curling iron and the shaving mug, with an 
almost inappreciable consumption of current. The shav- 
ing mug used six times a week costs to operate only one 


Curtinc Iron HEATER AND ELECTRICALLY HEATED 
CHAFING DISH. 


Fig. 3. 


and a half cents per week with current at 10 cents per k. w. 
hour. The electrically heated curling iron has such ad- 
vantages over any other type that no lady’s dressing table 
in a home electrically wired should be without it. For 
operating six days a week, fifteen minutes a day the cost 
is three and one-half cents per week. The electric hair 
drier is another small device used to considerable extent 


_in hair dressing parlors and barber shops and lately has 


been added to the horsehold Vne. The many comforts and 


uses of an electric heating ped make this ‘an almost indis- 
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ELectRiIG WATER HEATER. 


Fig. 4. 


SOUTHERN ELECTRICIAN. 


pensable article in the household where electricity is used. 
It can be heated: and applied more quickly and better than 
the hot water bag and ean be connected to any lamp socket. 

Kleetrie radiators, while they are not thought to be 
economical enough for the heating of large buildings at 


present, are an excellent auxiliary source for heating bed 
rooms or bath rooms in the morning, for use in spring and 


fall after the furnace is out or before it is in operation, 


A Me 


Fig. 5. Exnecrric Toaster. 


for the office, the cold corner or an exposed room. Unlike 
the older oil types of portable heaters, they are safe from 
fire hazard, give off no odors and use up no oxygen of 
the room, making them especially useful in the sick room. 
Two types of radiators are now in use, one known as the 
luminous radiator and the other the converter type or 
air heater. The first has several incandescent glowing 
units, giving apparently an idea of great heat, which con- 
sists of resistance units enclosed in a metal case through 
which air passes. This sets up a circulation and is the 
more efficient way of heating, both however have their 
uses. 

For quickly heating small quantities of water small elec- 
trie water cups, of pint capacity, have been on the market 
for some time. Somewhat new in the electric water heating 


Fig. 6. 


ELectTRIC RADIATOR. 


field, however, are the portable water heaters, made in three 
and four quart sizes. Five types of carbon element heat- 
ers for permanent attachment to the water piping have 
been put on the market during the past year. The three- 
quart portable is well adapted for the buffet in the home. 
Hot water for lemonade, malted milk, for medicinal or 
other purposes is provided in 45 seconds after the current 
is turned on. For use in the drug store, restaurant or bar 
these heaters are well adapted and convenient. 

Practically all heating devices can be used on either 
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direct or alternating current circuits, having non-inductive 
resistance elements. Types of instantaneous water heaters, 
however, one of which, the lavatory type is illustrated here, 
are practicable and efficient only on alternating current 
circuits. In these heaters carbon rods are used for con- 
ducting the eurrent while the water bridging gaps between 
the rods is employed as the resistance element. These rods, 
varying in size and number according to the capacity of 
the heater, are enclosed in metal cylinders open circuited 
except when water is turned on. Steaming hot water can 
be drawn from this type of heater in from 15 to 20 seconds 
after current is introduced. No current is consumed nor 
any heat produced unless there is water in the eylinder. It 
is therefore the water that automatically makes and breaks 
the circuit. These devices have high ratings but the eur- 
rent is used for very brief periods. The therapeutic heater 
.is convenient for physicians, dentists and druggists for 
sterilizing instruments, ete. By allowing current to be 
turned on for over 15 seconds a continuous stream of steam 
instead of hot water will result. 


Fic. 7. Type or ELEctric STOvE. 

It would be interesting to review the history of cook- 
ing, starting with the primitive outside wood fire kindled 
by the flint spark and proceed to the present advent of 
electric cooking. As civilization has advanced and cities 
grew, it has become necessary to loealjze and control the 
fire for heating and cooking and to decrease the waste. 
Safer, cleaner and more flexible methods had to be adopted 
and with the past as a criterion, it is not improbable that 
electricity will ultimately be generally applied for cooking, 
if not for heating. Electric heat can be localized, concen- 
trated and regulated, no waste heat need be passed up the 
chimney, no dirt, smell or soot result and there is a mini- 
mum danger from fire and none from explosign. In warm 
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climates and during summer seasons electric cooking is 
especially desirable. 

Cooking devices on the market consist of the electric 
range and also of separate utensils, some of which have 
a self contained heating element. Another method is to 
have a separate heating stove or dise with which a number 
of utensils can be employed. This latter method is less 
efficient but has the advantage of allowing the same stove 
to be used with a combination of cooking utensils. For 
all round use and as an emergency device it is of consid- 
erable convenience in the household. é 

Much has been said and written about the cost to pro- 
vide a meal for a family of certain size the electric way, 
but proof has not been established that this is cheap 
enough to supplant the other means with electricity at 
present rates. With the increasing plane of living, how- 


Fig. 9. Porraste Motor ror HouseHoup Use. 


ever, and with special rates for cooking, a good outlook 


can be predicted. The perfection of fireless cookers for 


use with electric cooking utensils is a means to decrease 
the cost of electric cooking and this is given serious atten- 
tion by central stations. 

Of the separate devices, the electric toaster has found a 
ready weleome on the breakfast table and at the sick bed. 
The warm glow of the resistance wires with the appetizing 
browning of the bread exposed to view make a quick 
appeal. ‘The chafing dish, pereolator, waffle iron, and oven 
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double boiler, are also members of the new family of elee- 


trie cooking devices. 
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Industrial applications of electric heat have extended 
to the laundry, bakery, confectionery, shoe faetory, hat 
factory and many others. In the print shop bindery eleetri- 
cally heated finishing tools and glue pots have superseded 
gas and steam. Electrically heated heads of embossing 
and stamping presses allow better control of temperature 
than steam and insure further uniform concentrated heat, 
making possible clearer impressions. The electric glue pot 
is ideal for piano factories, pattern shops, box factories 
and other wood-working plants, safety from the fire hazard 
stand;oint alone being safficient recommendation. They 
are clean and permit of easily keeping the glue at the de- 
sired consistency. Elecirie soldering and branding’ tools 
have established their economy. The soldering tool will 
solder at less expense than coppers heated in gas furnaces 
and give uniform results. The electric chocolate warmer, 
dental furnace and pyrometer also belong to industrial 
devices while the cigar lighter and sealing wax heater be- 
long to a miscellaneous group. 

A tabulation showing the watts consumption and cost 
per hour, at a rate of 10 cents per kilowatt hour, of some 
of the popular devices may be of interest: 


COST PER HR. 


WATTS. 10C PER KWHrR. 
Pein ST Deas ss oo ee 325 3.25 cents. 
Seem Inet, oS... ce. ee 350 Soe ie 
MrIy LAT ORC s,s fe, s. che ie 450 AS Otis 
nti ys ia Se ie. - UG eae 550 Deo ie a 
Tailors Goose Iron 12 lb. ...... 660 Gwen, 
Tailors Goose Iron 15 lb. ...... 660 Gath 
Tailors Goose Iron 20 Ib. ...... 750 HU geet 
Curling Iron Heater .......... 220 ra: aia 
SL nega kegel ae aa, Sean as 40-50 a3) | ay 
Shaving Mug. ..cr.05... 08). 220 Zao 
Yhsk Stove. ....02 7. pon Maetente 500 5.06 
POpsher Aa) Pees fn A 500 GO0sn 
feat Pads. o Pees i s., soe aks 3 D0 Ol es 
BRMMALOP sd Seip S oF ous : 1000 (Ave.) 10.00 “ 
Sealing Wax Heater .......... 100 (Ave.) 1.00 “ 
Siear Lighter «oss... ss fe Se up ea Gi) CTO mat os 


It must be remembered that these devices are usually 
operated at intervals. With the present standard electric 
iron, current can be turned on and off so that for an hour’s 
ironing, current is used for possibly half the time, varying 
with the make of iron and the kind of work being done. 

SMALL MOTOR-DRIVEN DEVICES. 
The electric heating field is not the only one that offers 


Fig. 11. CompinaTIoN GRINDER AND Meat CHOPPER. 


Fig. 12. Moror Operarep AppING MACHINE. 


desirable business. The development of nunmaerous devices 
which depend for operation upon the small motor has also 
made desirable business for the central station. Electric 
drive is so well adapted because of its cleanliness, safety 
and flexibility that the small horsepower motor has rapidly 
found many uses. Such devices as vacuum cleaners, ven- 
tilating fans, electric pianos, sign flashers, ete.. without 
The fact neces- 


sary to overcome in introducing small motor-driven devices 


the electric motor are entirely impractical. 


generally is that they are machinery, which idea seems to 
imply expensive first cost and operation. The small utility 
motor as used in the shop, store, office or household for 
operating such devices as washing machines, vacuum clean- 


crs, fans, blowers, pumps, meat choppers, coffee grinders, 


Fig. 13. SHowrne Macutme Motor Driven. 


coffee roasters, sewing machines, adding and copying ma- 
chines, cash registers, electric drills, jeweler’s and dentist’s 
lathes, buffers, carbonators, electric pianos, sign flashers, 
ete., vary between one-twentieth to one-fifth or one-quar- 
ter horsepower. These machines are operated intermit- 
tently and as they ean obtain current from a lamp socket 
or rosette, the same as for an ordinary lamp, it should 
be evident that they do not require much power. The idea 
that a motor is a great power user is too prevalent. 


Fig. 14. Bep Room Euecrric Fan. 
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Of the many applications of electric power for small 


devices the adaptation depends upon the size of the estab- 


Industrial 
plants, hotels and other large institutions use electricity for 
everything possible. 


lishment and the amount of work to be done. 


Large residences find economy in the 
use of a greater number of these devices than the small 
home but even here the washing, ironing and eleaning 
can be done by electricity economically. Where any 
amount of sewing is done the electric motor can perform 
the work better, easy variation of the speed being accom- 


Fig. 15. Moror OprEratep S1iGgN FLASHER. 


plished by means of a small treadle controller placed be- 
neath the machine board and operated by a slight pressure 
of the foot. In this way the speed of the motor ean be 
varied and the machine started and stopped at will. The 


eost of current 1s almost inappreciable, about one-half _ 


cent per hour. 

The electric washing machine will wash a tubful of 
clothes in fifteen minutes and permits the washing to be 
done in- the home. For the restaurant, barber shop and 
hotel a great saving in laundry bills can be effected by the 
electric washer. The vacuum cleaner, made practical for 
portable use by the electric motor, saves all beating of ear- 
pets and cleans without making a dust, eliminating the 
dusting feature. 


Fig. 16. Barrery Cuarcing PAuLb. 


s 


‘The increasing prominence and use of electric signs in 
which letters, words, lines of words, whole signs or various 
designs are flashed, has caused a distinct development of 
motor-driven sign flashers. All such effects as dust, rain, 
clouds, sparks, fire, water falls, waving flags, rat-chasing, 
ete., have been accomplished since the advent of the small 
motor. One of the numerous types of flashers thus oper- 


ated is illustrated here. 

In the store and office there are many devices that are 
operated electrically, as the adding machine, letter folder, 
If an investment 
has been made by an office, for instance, to buy an adding 
machine, its worth is inereased and its economy and use- 


copying machine, and addressograph. 


Fia. 17. Soxuperine Tron. 


fulness by doing away with hand power operation. 
In the store the electric fan is of constant use. In the 
warm weather its use is well known but it is too often laid 
aside in winter. Many merchants fail to realize the great 
advertising value of a good window display and we often 
see windows on which steam has been frozen, hiding the 
display from possible purchasers. A fan set so as to blow 
over the inner surface and keep up a cireulation prevents 
the moisture from settling. A practical use of a fan is the 
bed-room type used in hotels and residences and in the 
sick room. This type of fan has a support designed with 


Fic. 18. RecrrrrerR CHARGING OvuTFIT. 
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swivel-trunnion adjustment, so that the fan can be turned 
to direct a breeze to any part of the room. 
Ventilating fans of the blade type and blower type 
_ have found many uses as for telephone booths, bed rooms, 
offices, schools, halls, theaters, restaurants and wherever 
many people assemble. For underground telephone and 
electric light and power systems fans are useful in man- 
holes. By providing a plug or two in each manhole, port- 
able lamps, soldering tools or a fan ean be connected as 
required, permitting much better efficiency in the work. 


| UNIVERSAL 
[MOTOR 


Fig. 19. Smatni Buowrer Motor DRIveEN. 


It is said that about one-third of a blacksmith’s time 
is taken up in blowing his fire. The electric forges for 
blacksmiths, horseshoers and repair shops. are therefore 
made in a variety of styles, the blower equipped with a 
motor and speed regulator, being especially suitable where 
the fire is blown intermittently during the day. The equip- 
ments can be used on either direet or alternating current 
circuits and they usually have a simple separate regulator 
which can be located where desired and gives different 
speeds, suiting the blast to the work. Where continuous 
fires are the practice the motors are put to a greater wear- 
ing test and must be of sufficient size to carry the load at a 
safe temperature rise. For operating blowers under these 
conditions a direct or alternating current motor should be 
selected according to the current supplied and of sufficient 
eapacity to carry the load continuously. 

In rural and outlying districts where the water supply 


is inadequate or not entirely dependable an individual 


motor-driven house pump well furnishes domestic water sup- 
ply. When pumping into a closed tank by the arrange- 
ment of a pressure regulator and self-starter the motor and 
pump will be operated only when the pressure in the tank 
is below a certain value. No attention is thus required. If 
pumping into an open tank, automatic control ean be had 
by providing a float switch which will automatically start 
the pump when the water is low and stop it when high. A 
motor-driven sump pump makes unnecessary an expen- 
sive sewage system. This kind of pumping load is espe- 
cially desirable for central stations, as it comes during day 
and in summer months. 

In a miscellaneous class of current consumers, we find 
such apparatus as ozone generators, electric toys and novel- 
ties, Christmas tree outfits, horse clippers, motor-operated 
churns, cow milkers and incubators. Another interesting 
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device not belonging to the heating nor motor-operated class 
is the small hand magnet which is used in the shipping 
department for recovering nails from the daily sweepings, 
in the hardware store for handling nails, nuts and screws, 
in the shop for separating brass and iron filings and waste, 
for clearing chips and borings out of the machinery and for 
many other purposes. The push-button at the top of the 
handle closes and opens the cireuit magnetizing and demag- 
netizing the poles as desired. 

The inereasing use of electric vehicles has developed 
another profitable business, the private garage producing 


a revenue between $50 to $75 per year with an off-peak ° 


load. In the outlying districts where alternating current 
is distributed mereury are rectifiers have been used while 
battery charging rheostats are used on direct current lines. 
Both have been simplified so that charging can be done 
with a minimum amount of attention. 

In reviewing the vast array of electrical devices on the 
market many of- which can effect absolute economy, it 
would seem that with the proper persistency and aim the 
load connected to any central station could be very profit- 
ably inereased. Every one in the employ of a central sta- 
tron should know and be familiar with the latest devices 
so that they ean help in edueating the public and in mak- 
ing them familiar with electricity in general. As many as 
possible should use some kinds of heating devices. This 
idea is similar to that employed by a large mail order house 
selling soap and other toilet devices where every corres- 
pondent must use in his own home the articles sold. 

Actual demonstration in the home, store or shop or a 
trial will often make a sale easy. It is sometimes difficult 
to make a customer realize that an electric iron, for in- 
stance, is not expensive to operate. |He sees that the rating 
is, say, 5 amp., and if he is told that it equals the current 
needed for ten 16 eandlepower lamps he is at once alarmed. 
As an iron is used usually only from two to four hours 
per week, it is better to give an approximate cost per iron- 
ing or per week, which in this case would be about ten 
cents. - The cost to operate other heating and motor-driven 
devices does not depend upon amperes or equivalent num- 
ber of lamps, the time is the important factor, and when 
consideration is given to them on this basis they are in 
early every case extremely economical. . 


N. E. L. A. Power Transmission Section 


Under the auspices of the power transmission section 
of the National Electrie Light Association, a public con- 
ference will be held in the United Engineering Building, 
New York City, April 8th, to consider the subject of the 
relation of the national and state governments to the con- 
servation and utilization of water powers. ‘This subject is 
one, not only of vital concern to the central station indus- 
try, but affects in many ways the conditions of engineering, 
the employment of labor ‘and capital, and the welfare of 
the public. ‘Two sessions will be held, afternoon and even- 
ing, and papers and addresses will be delivered by well 
known men. Invitations to this conference are being sent 
to members of engineering societies as far east as the 
Mississippi River, and it is hoped that all who are inter- 
ested will make an effort to lend their presence and co- 
operation. 
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Heat, Light and Power in Buildings. 


BY ©. M. RIPLEY. 


S a continuation of this subject from last issue, loft 
buildings, apartment houses and hotels will be con- 
sidered. The loft structure discussed is the Weil & Mayer 
building, at New York City, consisting of three 50 by 200, 
12-story lofr buildings, with two basement and 17 electric 
elevators. - Tie records of these buildings well illustrate the 
matter of neirhboring customers for heat, light, power and 
hot water. 


ACTUAL COST OF MAKING HEAT, LIGHT, POWER AND REPAIRS 
AND LIVE STEAM FOR 12 MONTHS. 


pereenings,” ally $2505 cit peas oats Cole eee $ 6,830 
hiabori gee ote ie etn ts tee ee oe, tsa Peteeteny 8,617 
Water for boilers from deep wells ............ 

Repairs, ash removal, oil, miscellaneous, ete. .... 1,881 


Total manufacturing cost on Building Man- 
13,336 


Net total manufacturing cost on Building 


Moaracer’s books. cae: wu). cke lace Coane $ 3,992, 
10 per cent plant cost added by Treasurer...... 2,000 
Net total cost on Treasurer’s books ........ $ 5,992 


This amounts to but little over $150 a month for each 
building for complete service of heat, light and power for 


pumping and elevators. Electrical output 402,000 kw. hrs. 


ESTIMATE OF HEAT, LIGHT AND POWER COST OPERATING THE 
BUILDINGS TOGETHER AND BUYING ELECTRICITY. 


S02, 000. Kew: MOurg 2.2 aiken oat ety ok ae oa $ 18,780 
No. 1 buckwheat coal for heat and 12 months for 
hiverstéamis,. vary uses ba ler, eee ow eee 4,500 
Wastes eos 8 rcs tab ean ne An hs ey ee 3,500 
Mirerhany/ = ponds coe et a be oe 600 
Oil, grease, ash removal, miscellaneous, repairs 1,000 
Totale as es tos Senay ees Pee. cae $ 28,380 
Less <sale -of selectricity aemeiasoce- 5. ce 13,336 
Net operating eost buying electricity.........$ 15,044 
Actual net operating cost on Treasurer’s books 
when making electricity ............%...0.- 5,992 
Saving by making electricity .............. $ 9,052 


ESTIMATE OF HEAT, LIGHT AND POWER COST OPERATING THE 
BUILDING SEPARATELY AND BUYING ELECTRICITY. 

No. 1 buckwheat coal (at $3.35) for each building $ 1,500 

Wages, including fireman for 12 months, for live 


RUCETIN: user «ica haat Weta Gis 5 te ee ee 1,800 
Hlectricity for each building .................. 6,700 
Repairs, miscellaneous, oils, ete. ..........0000- 400 

Total-for: each building? $55. O52) Cas. ee $ 10,400 
Total for three buildings (3 times $10,400)......$ 31,200 
Less sale of electricity (same as before) ........ 13,336 


Net total cost for three buildings operated 
separately, if buying electricity ..........% iG 864 

Actual total cost, net, on Treasurer’s books when 

making electricity and operating building to- 


gether sci h.'D, ena. «2 eee 5,992 
Saving by operating buildings together and 
making electricity ......450.0. 2a $ 11,872 


The conelusion we draw from the above figures is that. 


by operating three buildings together they save $2,820 
per year, and by making their electricity they save $9,052 
per year. The saving of $9,052 is equivalent to the annual 
income on a capital of $180,000 invested at 5 per cent. 
Yet the actual cost of the plant was $20,000. Again, the 
$20,000 plant was installed twelve years ago and paid for 
itself in two years and a half. Still again, the annual 
earning power of the plant is about 45 per cent. per 
annum on the investment. 

‘These records show that the owner’s first investment was 
paid back to him in savings effected, nearly ten years ago, 
and yet in order to be perfectly fair, I am still charging 
against the record of the plant, in my figures to-day, 5 
per cent. interest on the investment. The plant has paid 
for itself many times over, and yet to be perfectly fair 
in my figures I still charge against the record of the plant 
another 5 per cent. for depreciation. The plant is in ex- 
cellent condition to-day after twelve years of service and 
will probably last another ten years. 


APARTMENT HOUSES 


The Hendrik Hudson apartment house, at Riverside 
Drive and 110th Street, is 200 x 100, 9 stories high, con- 
taining 70 apartments. The 200 foot length faces the 
Hudson River, and beside the cold wind from the river, 
the building is exposed on the corner of 110th Street as 
well as at the corner of 111th Street. The boilers are used 
for heating, and in the coldest days for pumping also. 
All electricity is furnished by the New York Edison Co. 

We have found that central station electric service is 
more profitable in a medium sized apartment house, with- 
out a refrigerating plant, than in any other type of build- 
ing in New York except the theater. 
cost of operating the plant to provide a 24-hour service is 
high, and yet the electric consumption is much smaller than 
in an office building of the same size with a 12-hour service. 
Also the electric consumption and elevator travel is much 
less than in a hotel of the same size. 

The total consumption of electricity was 102,105 kw. 
hrs. ineluding the use by the tenants. It is necessary 
to use 100,000 kw. hrs. per annum in order to obtain the 
five cent rate in New York, and the custom is to sell to the 
tenants at ten cents per kw. hr. In winter the pumping 
is done largely by steam, the pressure being kept at about 
60 pounds per square inch. The exhaust is used to help 
heat the building and for hot water for about 150 bath- 
rooms. The fuel costs $1.98 per net ton and in addition 
the garbage and refuse is burned under the boilers. 

In an apartment house the income from the tenants is 
almost nothing during the summer months where the ten- 
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4 they have 24-hour service. 


ants go away for the summer. For the year August, 1909, 
to July, 1910, the operating costs were: 


BREMNER UR SII. ly 5. CHR cha ce Uae cena $ 2,185 
RIERA ae nis Wer. «HERR ols GaiRtahare Glare eo 2,233 
Edison Company electricity ................... 5,105 
Miscellaneous, including lamps ................ 1,149 

Total operating expense ..............008. $ 10,672 
memenenter Or OlPCLTICILY \.°., eerie 2. alle ob. uses 4,059 

Total net operating expense .............. $ 6,613 


An apartment house at 471 Park Avenue, corner of 
58th Street, on a corner plot 100 x 125, and 12 stories in 
height. This apartment house differs from the Hendrik 
Hudson inasmuch as refrigeration is furnished to the ten- 
ants with the yent. Even after the building was filled it 
was found that the consumption of electricity was too 
small to obtain a wholesale rate from the Edison Co. Now, 
this situation had three disadvantages; first, the landlord 
had to pay a high price for the electricity he used; second, 
there was almost no profit for him from the sale of elec- 
tricity to the tenants, and third, the refrigerating equipment 
required high pressure steam twelve months in the year. 

It was therefore decided to install a small electric plant 
and the installation was as follows: 


BePIBTRisHUre CAINS ©,» ...sinhiravct ces cess ate $ 2,550 

miieh pressure steam work ..).2i.....2......5- 1,250 
RUMOR EWE. OVI AII OS ore 5 6 6 od etete vty. wise vo sig ee wie 1,940 

BUUOMRTOR EO Mitts tg SN. EEE we BS sw tra a ee Se 875 

(7 SS USSWe SP sdieStn Bi ae aie Ra a gee -632 
Sroamid storage battery. 2... chs. ctu tsa eel 2,540 

misters lor each apartment, et¢.”. /f)............ 875 

SST Sa te A ae oe $ 10,662 


No complete figures are available, as the plant has only 
been operating for a few months, but the coal bill has been 
inereased only slightly above what was needed for heating 
and refrigeration only. The record of this plant will be 


interesting to follow in the future. 


THREE HOTELS. 

Hotel Hargrave, 50 x 200, 12 stories and basement, 
located on 72d Street, has 300 guest rooms, 200 baths, a 
restaurant, four electric elevators and complete ice and 
electric plants, but no laundry. Of course, being a hotel, 
The electric plant, including a 
storage battery, cost $13,063. The operating cost for the 
past year was stated by the owners to be $200 per month 
less than that of any other hotel they knew of similar size. 
The costs are as follows: 


EES Tl able: Aaa casa ol ono $ 6,237 
ME ages ete ss a's siete Winle gw v ee ewer cea eas 4,895 
» Boiler water (estimated) ..................+-- 150 
Mr eta Pal iid se TR Reed ai sae fee Dee 120 

Repairs, oil, lamps and miscellaneous .......... 1,400 


Total manufacturing cost on Building Man- 
Berar sbOokas. 20 .or ae eon ee 2B 12,802 
10 per cent. of plant cost added by Treasurer.... 1,306 


Total operating cost on Treasurer’s books....$ 14,108 
Sale of electricity—nothing 


AES OLS w TOs Ce 6, 6 e.¢ is are 


Actual total net operating cost ........... $ 14,108 
Above is the cost of producing 239,377 kw. hrs. of elec- 
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tricity, ice, refrigeration, heat for a building a block long 
and twelve stories high, and hot water for cooking and 200 
bathrooms, Estimated cost of running this hotel in case 
electricity were bought would be as follows: 

Edison electricity (239,377 kw. hrs., at 5¢ and 


410) 1» tc Seen eee eases ob ee 15 O4A 


No, 1 buckwheat coal for heat, ice and hot water. . 4,500 
Wages... ..< dil ap een Oy ore 2 a i 3,480 
Repairs, ash removal, oil, water, ete. ............ 600 

Total operating {posteeas ne ailet so hee $ 22,524 


Sale of cleatrigity-enathinge sea. acc (coke ei: «2 aE 


Total operating eost if buying electricity...$ 22,524 
Actual net total cost on Treasurer’s books when 
making electricity . 


Saving by making electricity 


Thus the plant paid for itself in less than two years, 
or, looking at it in another way, pays 65 per cent. per 
annum on the investment. It happens that when this hotel 
was half its present size it did not have any electric plant, 


Cost CURVES oF. HARGRAVE HOoret. 


thus we are in possession of records of operating expense 
of the ice and heating plant before it was supplemented by 
the electric plant. It is from these records that I estimate 
the value of the ice, heating and hot water service given 
above. The fuel burned here for the last three years has 
cost $2.23 per net ton. Please note that the total operating 
expenses of $14,108 for ice, heat, light, power, repairs and 
fixed charges, is only $164 more than the cost. of the elec- 
tricity alone would have been if purchased from the Edison 
Co. The hotel is the most profitable place for an electric 
plant that I know of, unless it be a factory needing heat 
for drying or for other manufacturing purposes. 


Reisenweber’s Hotel, at Columbus Circle, near Central 
Park, is a favorite place for late suppers and _ private 
parties who like good things to eat and drink. It is an 
apartment hotel, containing 50 furnished apartments, each 
of two rooms and bath, and has a large restaurant business. 
It is on a corner plot 50 x 120, half rising to a height of 
ten stories and half to five stories. 

The building uses Edison electricity exelusively and 
makes its own ice, but has no laundry. The cost for the 
year June, 1909, to June, 1910, was as follows: 


No, 1 buck wheatrcpa wats to 000 opens ca'saaise as $ 2,757 
Wages. 2 ociacn fs Mee i eterna Teele aie Ta a.6 <iils < die a 2,400 
Edison electricity ..... tent tna i sets ON eakle's eas 6,848 
Miscellaneous, including lamps, oil, ete. ........ 983 
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The electric consumption is 137,038 kw. hrs. Please 
note that this is only 46 per cent. as large as the Hargrave’s 
electrie consumption, and that the hotel is much less thau 
half the size of the Hargrave, and yet the cost of heat, 
light, power and repairs is more than the manufacturing 
cost at the Hargrave, although it is about $1,100 less when 
fixed charges are considered. In reality, however, the Har- 
grave plant has already paid for itself. In Reisenweber’s 
a properly designed electric plant which would cost less 
than $10,000 would save yearly about 40 per cent. of its 
first cost-even after 5 per cent. interest on the money and 
another 5 per cent. for depreciation is considered. 

INCREASED INCOME FROM ENGINE ROOMS. 

In New York City in the past it has been difficult for 
one building to sell electricity to its neighbors on account 
of the threatened classification of the building as a central 
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station by the insurance companies and the inerease of 
insurance rates to a prohibitive amount. Besides selling 
electricity to the tenants an apartment house on Broadway 
with an electric plant is getting $1,800 per year by selling 
exhaust steam to a neighboring building. Another apart: 
ment house on Park Avenue is heating every house on the 
block and deriving a good profit. A hotel on West 47th 
Street is supplying its next door neighbor with electricity 
and steam. 
selling electricity, ice and refrigeration to every building 
on the block. An office building in Binghamton, N. ¥y 
is selling electricity, heat and hot water to a nearby office 
building and to a Carnegie library. For much of the 
information and cost data presented in this paper Mr. 
Ripley gives credit to P. RB. Moses, Electrical Engineer of 
New York City. 


Electricity in Southern Development. 


BY GEORGE WESTINGHOUSE. 


MONG the numerous speeches presented before the 
third annual meeting of the Southern Commercial 
Congress at Atlanta, Ga., March 8 to 10, the following 
abstract of an address by an authority in the electrical 
industry treats important features of Southern electrical 
development, the achievements and possibilities. 

If we still think of the present as the era of steam and 
steel, unquestionably the coming epoch, whose dawn we are 
privileged to witness, will be known as the Age of Elec- 
tricity. First the toy, and long the mystery of the scien- 
tist, electric power is now a familiar tool for the accom- 
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plishment of the work and the increase of the comfort and 
pleasure of mankind. r. 

Although we may not know the ultimate nature of elec- 
tricity, yet we do know some of its essential laws and 
methods of controllmg and using it. 

During the twenty-five years in which I have been in- 
timately interested in the electrical art, a development has 
been witnessed which has surpassed the most optimistic 
predictions. At the beginning of this period it was the 
general conviction that electricity would be limited to local 
use in the lighting of densely populated districts or the 
supply of power to adjacent factories. Indeed, there had 


been no developments to remotely foreshadow what has 


since been accomplished. ie 

At that period, however, there had already been devel- 
oped and operated electrie are lighting cireuits of high 
voltage, extended over rather large areas, with the pres- 


sure upon the wires of from 2,000 to 7,000 volts, which 


practically demonstrated that considerable electric power 
could ‘be cheaply transmitted if means could be found to 


utilize safely high-voltage electrie current for power and — 


light and for other purposes; but such means were not 
then known. It often happens, when something: is greatly 
needed for any great purpose, that as a result of a lively 
appreciation by many of the existing need, there arises in 
due course invention or discovery which meets the demand, 
and so it was in the matter of invention and discovery 
which gave us a simple static device, consisting of two 
coils of copper wire surrounded by sheets of iron, which 
could, without an appreciable loss of energy, transform 
alternating electric currents of high voltage and. small 
quantity, dangerous to life, into low voltage currents of 
large quantity, safely available for all power, 7 heat 
and other purposes. 

To the part.I took in bringing forward in the 80’s of 
the last century the alternating current system of elec- 
trie generation and distribution, T owe much, if not all, of 
the reputation accorded to me as one of the many pioneers 
in what is now a great and important industry. : 


A packing establishment on West street is 
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or more. 


The introduction of alternating current apparatus was 
bitterly opposed by those who were then exploiting direct 
current apparatus, and legislation was sought to prohibit 
its use because of its alleged danger to life. I mention this 
incident because it clearly shows that restrictive laws are 
not always advantageous, for had the legislation sought for 
by the opponents of the alternating current system been 
seeured and enforced, I would not now have any justifica- 
tion for this address, because the influence of electricity 
in the development of the South would be too unimportant 
to entitle it to consideration on this occasion. 

As a result of the development of the alternating eur- 
rent and of years of experience in the manufacture of 
electric transformers and of insulators for supporting elec- 
trie conductors, power is now successfully transmitted by 
alternating current over distances of two hundred miles 
Thus waterpower in almost inaccessible places 
awaits only the coming of engineers and of capital to be 
made available for industrial purposes. 

It is estimated by those who lave made a study of the 
sources of waterpower of the Appalachian mountains, that 
there can ultimately be developed from 5,000,000 to 7,000,- 
000 horsepower during the dry season of the year, and a 


“much larger quantity at other tings. 


PRESENT ACHIEVEMENTS IN THE SOUTH. 


In the development and utilization of the energy of 
waterfalls, the South has already taken a leading position, 
and the industrial benefits thereof are so widely and favor- 
ably known that no argument is now needed to justify the 
work already done or to point out the great and lasting 
benefits to be derived from its extension. 

Any address on electricity in the South would be incom- 
plete without an expression of high appreciation of the 
work of the Southern Power Company, begun by Dr. 
Wylie and developed to its present stage by the Messrs. 
Duke. 

This is the largest power transmission system in the 
South and is among the most extensive and important in 
the country. It is not a simple transmission line from a 
single power house to a single mill or city, but an exten- 
sive system which receives power from many power plants 
on different streams in several States. Hence low water 
or high water on one river, which might temporarily dis- 
able certain plants, has but a slight effect on the whole 
system. 

The lines of the Southern Power Company extend 
150 miles north and south and 200 miles east and 
west, and connect into a single hydro-electric power 
system plants aggregating 100,000 horse power. It 
is a magnificent demonstration of what electricity can 
do to conserve and utilize water-power in developing the 
great and growing textile and other industries of the South. 
The Southern Power Company is furnishing light to forty- 
five cities and towns and supplying current to six street 
railway systems and to hundreds of motors for various 
uses. This power development is the result of intelligent 
and far-sighted business courage and confidence in South- 
ern affairs, which have inspired and actuated the men who 
have built up this great enterprise. 

INDUSTRIES LIKELY TO BE DEVELOPED. 


The industries most likely to be developed and to in- 


_@rease because of peculiar suitability to conditions now 
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existing in the South are: textile mills, fertilizer works, 
cement plants, coal, iron, copper and gold mining, ore 
reduction plants, iron and steel mills, agricultural imple- 
ment works, canning factories, road building, furniture 
manufacture, lumber plants, paper mills, shoe and leather 
factories, and oil refineries, in all of which industries elec- 
trie power increases production. 

The South abounds in coal and iron as well as other 
metals, which ean be cheaply mined. Owing to the pres- 
ence of impurities in the iron ore, especially phosphorous, 
the pig irons produced in the Scuth have not been con- 
sidered so suitable for steel manufacture as those made 
from the purer ores of the North. The electric furnaces 
for refining steel, which have been recently developed and 
quite extensively used, will make available the iron re- 
sources of the South in the production of the high grades 
of steel, and it is no stretch of imagination to forsee that 
the South will become a large producer of the raw mate- 
rial, and through the cheapness of its labor it will be able 
to turn these materials into finished products. At the same 
time the slag by-product of blast furnaces will remain to 
be used for fertilizing purposes. 

The South is already a large user of fertilizers, much 
of which is imported and the supply of which is limited 
and exhaustible, nitrogen forming an important part of 
the fertilizers which are commonly used. During the past 
few years great attention has been given to the develop- 
ment of means for the electrie production of fertilizers, 
and, so much has already been accomplished, it may be 
said with confidence that the fertilization of our soil within 
the near future will be largely dependent upon electricity. 
Most of the material required, coal and limestone, for this 
purpose, is found’in the South in unlimited quantities. 
Were the soils in the United States as carefully tilled and 
fertilized as in many densely populated countries, there 
would be an immense increase in our agricultural products. 

A brief consideration of the special advantages already 
derived from the use of electric power in the cotton indus- 
try will well illustrate the benefits to be gained from the 
general extension in the use of this wonderful force to 
other fields. 

The output of cotton mills has been increased and the 
quality of goods is improved, due largely to the uniform 
speed attained by the electric drive compared with power 
conveyed through belts and lines of shafting. This uni- 
form speed ‘has resulted in an increased production with an 
increased profit, which in some cases exceeds the cost of 
the electric power. 

In the territory of the Southern Power Company, it 
was at first difficult to induce the mill managers to adopt 
electric power, and it took three years of effort to intro- 
duce ten thousand horsepower; then, however, mill man- 
agers observed the advantages of their neighbors who used 
electric power, with the result that at the end of the next 
period of three years electric power had increased to more 
than 65,000 horsepower, while now there is a total of 80,- 
000° horsepower of electric machinery installed. 

Of the 300 or more cotton mills in North Carolina, 
about 25 per cent. are now wholly driven electrically. Al- 
though there has been a great increase in the number of 
cotton mills in the South in recent years, the mills have 
been devoted to the production of the cheaper grades of 
cloth; but it is predicted that ihe future growth will not 


155 


156 


be merely in the number of mills, but will be in the pro- 
duetion of the finer grades of cotton fabrics. 
LOOKING FORWARD. 

Having been asked to speak upon the subject of elec- 
tricity in the*development of the South because of my 
connection with the electrical industries of the country, it 
seems to me I cannot fulfill the expectations of those who 
have planned this Congress by limiting my observations 
to matters with which you are more or less familiar from 
personal experience or from articles in your daily papers 
and in magazines; I should also ask you to look forward 
to what we may expect in the years to come. 

In 1906-7 some experiments were made in England 
with the co-operation of Sir Oliver Lodge, the eminent 
English scientist, in the stimulation of plant growth by 
electricity. It has been frequently observed that plant 
growth is stimulated by electric light, and numerous experi- 
ments have been made, having for their object the stimula- 
tion of the soil by the application of electric current. 

An explanation given for the excitation of vegetation 
by these high tension currents is that high-frequency elee- 
trical discharges favorably affect the deposit of the nitro- 
gen in the atmosphere into the soil, upon which deposit 
vegetation so largely subsists. 

The outcome of the efforts of one who specializes in 
any particular kind of apparatus is often interesting. The 
development, by Doctor Peter Cooper Hewitt, of the mer- 
cury vapor lamp has provided a light which is the least 
fatiguing to the human eye of all artificial lights, and ex- 
perimentation with this lamp has led to the development of 
several other uses of the mereury vapor are, one of which 
is the production in quartz tubes of ultra-violet rays, the 
effects of which are likely to be of the very highest. im- 
portance in our daily lives. While these ultra-violet rays 
are emitted in the quartz tubes, they are effectively neutral- 
ized by the glass tubes which contain the mercury vapor 
used in lighting. 

One of the important uses to which these ultra-violet 
rays have already been put has been to absolutely sterilize 
water, however much it may have been contaminated by 
bacteria. Experiments have also shown that the ultra-vio- 
let rays will sterilize milk without the application of heat 
in such a manner that it ean be kept in properly sterilized 
vessels for long periods without deterioration or loss of 
its food values. 

Not only have water and milk been sterilized, but in 
other experiments, also carried on at the Sorbonne, it was 
found that new wine was affected in a manner to give it the 
qualities normally attained in years, or an age of appar- 
ently many years was given by a few seconds’ application 
of the ultra-violet rays. These experiments and investiga- 
tions suggest that uses for the ultra-violet rays will be 
found which have not yet been conceived. 

The transmission of electrical energy through the at- 
mosphere withaut wires has, in a very few years, so far 
advanced that wireless telegraphy is now an important fea- 
ture of our daily life. Not only has it been possible to 
communicate by wireless in the Morse code, but it has been 
found that, with suitable apparatus, telephone econversa- 
tions can be earried on over considerable distanees, and 
it is expected that by improvement in the apparatus, con- 
versations can be carried on over very considerable dis- 
tances. 
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The advantages of co-operation in the matter of the de- 
velopment and supply of electricity, having regard to a 
lessening of the cost and insuring the certainty of supply, 
cannot be overestimated, and those already secured by op- 
erations on a large scale are well known. Further co-op- 
eration in this great work for the benefit of the public, if 
not voluntary in the future, should, in my opinion, be an 
enforced one, notwithstanding the outery which has been 
raised by the ilinformed with reference to an imaginary 
monopolization of the water-power of the Nation. Encour- 
agement should be given to the investment of capital in 
the development of these enterprises under such wise and 
reasonable regulation as will insure economy in the eon- 
struction and operation of plants, adequate returns to the 
capital invested, and at the same time protect the consumer 
against exorbitant rates or unfair diserimination. 

In the larger industrial developments which I foresee 
for the South there are other important factors whieh equal 
in importance the development of the waterpower resourees 
upon which I have dwelt. I have particularly in mind 
those existing restrictions which make it difficult and ex- 
pensive for a small corporation to carry on conveniently 
and in a simple manner its business with ramifications 


in several States, which restrictions, howeyer, the great 


corporations of the country can easily surmount by reason 
of their financial ability to organize separate subsidiary 
companies in those States where such an expedient is ren- 
dered necessary to meet legislative requirements. 

FEDERAL INCORPORATION. 

I have long held that a Federal Incorporation Act, 
which the President advocates, under which all companies 
doing an interstate business could organize, would be a 
solution of the difficulties which are now almost insur- 
mountable, and which are being added to in an alarming 
manner in the endeavor of the Legislatures of the several 
States to curb a few of the tens of thousands of com- 
panies and firms doing an interstate business. 

After having read and carefully studied the bill provid- 
ing for Federal incorporation, which was introduced in the 
long session of the present Congress, I am constrained to 
say I would prefer to see a Federal law in terms more 
easily comprehended, by business men and devoid of those 
provisions which would give to a privileged few a practi- 
eal control of corporation. 

I have in mind particularly the depriving of minority 
owners of possible representation by the formation of 
voting trusts and the election of directors in classes, meth- 
ods which can, and often do, defeat the purposes of laws 
which have provided for eumulative voting, whereby a 
substantial minority can insure the election of at least 
one member of a board of directors. 

In my judgment, each director of a corporation should 
be required actually to own a substantial interest in the 
shares of the company, the affairs of which he aids to con- 
trol, and the term of office be only from year to year. 

Hach of the great corporations of today had its origin 
in a business established by an individual or small com- 
pany based upon the skill and efforts of one or more indi- 
viduals. The development of the South must be more or 
less rapid according as the work of such men is appreciated 
and encouraged, especially during the period of strenuous 
effort necessary to the building up of large and prosperous 
industries from small beginnings. 
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The Duties of the Central Station Contract 
_ Agent or the Attorney for the Consumer. 


(Contributed Exclusively to SourHEerN ELECTRICIAN. ) 
BY T. K. JACKSON, PRESIDENT MOBILE ELECTRIC COMPANY. 


In the early days of electric lighting the manager or 
operator of the local electric company, knew all of his 
consumers by their first names, devised their lighting sys- 
_ tems, superintended their installations, as well as frequently 
collected their bills. With the great growth of public service 
corporations, and the increasing complexity of the duties 
devolving upon the central station manager, it has beeome 
impossible for him to know many of his consumers per- 
sonally, and to look out for their individual needs, and 
_ the solicitor’s or contract agent’s position was evolved with 
_ a view of better looking after the interests of the individual 
consumer. ; 


In the struggle for business, however, the contract agent 
has frequently lost sight of the basic idea of his employ- 
ment, and has literally become a solicitor of business only. 
This is a wrong conception. The true contract agent is 
not only a solicitor of business, an illuminating engineer, 
and often a power expert, but is as well the attorney for 
the consumer, representing his interests and fighting his 
battles. 


The basis of all modern business is confidence. 
therefore a matter of policy, if nothing higher, for the con- 
tract agent to seek to obtain the respect and confidence of 
the consumer in his district. To do this he must try to fur- 
nish the highest illumination that the consumer’s expendi- 
tures will permit, to quarrel with the consumer if need be, 
to prevent the introduction of false ideas of illumination, 
and to quarrel, if necessary, on behalf of the consumer with 
the manager of the Publie Service Corporation, whose too 
stringent rules effect a particular hardship in the partieu- 
lar case, 


It is only by honestly looking after the best interests of 
the consumer, even against himself or against the Publie 
- Service Corporation, that the true confidence of the con- 
sumer can be obtained and his business permanently se- 
cured. It is also the duty of the contract agent to keep 
his consumer informed of any methods to which he may re- 
sort in order to bring down the cost of his illumination. 
This is both true as to the physical means of obtaining the 
2 highest illumination for the money, and also true in ob- 
taining the benefits of any peculiarities in the rates of the 
‘Serving company. 

The day of the “smart Aleck” solicitor whose proudest 
‘Doast was that he had succeeded in making a consumer 
‘Sign up an unfavorable contract instead of a favorable one 
is gone. That solicitor, by his own methods, rang his own 
death knell. A high order of integrity is essential, and the 
best solicitor is always the man of highest character, as 
Well as of the greatest technical experience. The true solic- 
itor is the true attorney for his consumer and the same 
essentials which mark the successful attorney mark the 
Steeessful solicitor. As indicated before, the first essen- 
tial is lofty ideals, second, a thorough knowledge of the 
Given these two with a fair share of ageressive- 
hess and conservative optimism and the successful solicitor 
is at hand. 
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Southern Commercial Congress. 

The third annual meeting of the Southern Commercial 
Congress was held March 8th to 10th, at Atlanta, Ga. The ~ 
success of this meeting not only demonstrated conclusively 
the well founded purpose of the organization, but plainly 
indicated the national interest in it. The name Southern 
Commercial Congress as a result of the Atlanta meeting has 
become synonymous with an endeavor to induce a proper 
understanding by the people of the South regarding the 
physical resources of their States, a centralized agency 
for ereating self-knowledge and greater activity toward 
progress within the South and a fulfillment of the organi- 
zation slogan, a greater nation through a greater South. 

The movement had the support at Atlanta of the chief 
executive of the United States and his predecessor, and 
the leading authorities in the political, financial, engineering, 
-commercial, agricultural and editorial fields. In another 
section of this issue appears the ‘address of George West- 
inghouse on the electrical development of the South. This 
address from its original features presents valuable in- 
formation on Southern achievements and possibilities. 

A section of the meeting was devoted to Southern water 
resources, at which time the following subjects were treated: 
“Water Resources,” by John H. Finney, Washington, D. C.; 
“The Significance of Southern Water Resources,” by Mar- 
shall O. Leighton, Washington, D. C., chief hydrographer 
Geological Survey; “Federal and State Co-operation in 
Water Power Development,” by Capt. W. P. Lay, Gadsden, 
Ala.; “The Ownership of Running Waters and their De- 
velopment,” by Philip P..Wells, Washington, D. C., counsel 
National Conservation Association; “Hydro-Electrie Cor- 
porations, Their Duties and Responsibilities,” by Gano 
Dunn, Ampere, N. J., vice-president and chief engineer, 
Croocker-Wheeler Co. All this information as well as the 
entire proceedings of the third annual meeting are to be 
published in book form and ean be obtained from G. G. 
Dowe, managing director, 1425 New York Ave., Washing- 
ton, D. C, 


Suit Against Incandescent Lamp Companies. 


The United States Government through a suit filed 
March 3, began a fight against thirty-five concerns en- 
gaged in electrical and manufacturing business, on the 
ground of engaging in combinations and conspiracies to 
restrain trade and monopolize the sale and manufacture of 
incandescent lamps. 

The General Electric Company is said to be the prinei- 
pal defendant in the present suit involving the electric light 
bulb section of the business and alleging unlawful agree- 
ments beginning with the machinery and ending with alleged 
price fixing and control of dealers. The General Eleetrie 
is alleged to own more than 75 per cent. of the stock of 
the National Eleetrie Lamp Company. The Westinghouse 
Company is a defendant on the charge that as the principal 
competitor of the General Electric and National Electric 
Lamp Companies it entered into unlawful agreement with 
them for the purpose of suppressing 
petition. 

The companies named as defendants engaged in the 
manufacture of incandescent lamps are as follows: 

General Electrie Company, New York; Westinghouse 
Electrie & Manufacturing Company, Pennsylvania; West- 


absolutely all eom- 
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inghouse Lamp Company, Pennsylvania; National Electric 
Lamp Company, New Jersey; Aetna Electric Company, 
New York; American Electric Lamp Company, New York; 
Banner Electric Company, Ohio; Brilliant Electrie Com- 
pany, Ohio; Bryan-Marsh Company, New York; Buckeye 
Electric Company, Ohio; Capital-Electric Company, Colo- 
rado; Colonial Electric Company, Ohio; Columbia Inean- 
descent Lamp Company, Missouri; Economy Electrie Com- 
pany, Ohio; Fostoria Incandescent Lamp Company, West 
Virginia; Franklin Electric Manufacturing Company, 
Connecticut; General Incandescent Lamp Company, Ohio; 
Independent Incandescent Lamp Company, Missouri; Ken- 
tucky Electrical Company, Kentucky; Liberty Electric 
Manufacturing Company, Pennsylvania; Munder Electric 
Company, Maine; the New York and Ohio Company, West 
Virginia; Shelby Electric Company, Ohio; Standard Elec- 
trical Manufacturing Company, Ohio; Sterling Electrical 
Manufacturing Company, Ohio; Sunbeam Incandescent 
Lamp Company, New Jersey; Warren Electric and Spe- 
cialty Company, Ohio; Gilmore Electric Company, Massa- 
chusetts. 

The companies named not directly engaged in lamp 
manufacture but having to do with machinery or parts of 
lamps are as follows: York Electric & Machine Com- 
pany, Elmer F. Dwyer of Lynn, Mass., as the Dwyer Ma- 
ehine Company; Corning Glass Works, of New York; 
Fostoria Bulb and Bottle Company, Ohio; Libbey Glass 
Company, Ohio; Phoenix Glass Company, West Virginia; 
and the Providence Gas Burner Company, Rhode Island. 


Congress of Technology. 


The sessions of the Congress of Technology with which 
the Massachusetts Institute of Technology will celebrate the 
semi-centennial of the eranting of its charter, will be opened 
in Huntington Hall, Boston, on Monday afternoon, April 
10th, with an address by President Maclaurin of the Insti- 
tute. Later in the afternoon there will be read a few 
papers of special interest, but the remainder of the first day 
after these papers will be devoted to the entertainment of 
the alumni, large numbers of whom are expected to attend 
the Congress. Various excursions will be undertaken dur- 
ing the late afternoon, and in the evening there will be an 
alumni smoke at Symphony Hall. 


On the second day, April 11, a large number of papers 
will be presented by distinguished alumni and members of 
the faculty of the Institute at sessions in the forenoon and 
in the afternoon, held in the various buildings of the Insti- 
tute. “These second day sessions will be open to the public, 


which will also be given an opportunity to inspect the labo-- 


ratories and other interesting features of the Institute. On 
the evening of the second day there will be, in Symphony 
Hall, a banquet open to alumni and invited guests, at which 
men of national reputation will speak. 

The papers to be presented before the Congress will 
constitute, taken together, a somewhat remarkable record 
of the achievements of applied science within the last fifty 
years, and this record will be at the same time in large part 
a record of the work of men trained at the Institute. The 
papers will cover such general subjects as Architecture, 
Business Administration, Economics, Publie Health and 
Factory Sanitation, Industrial Organization and Training, 
Power Production and Distribution, Materials and Manu- 
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facturing Processes, Reclamation of Arid Lands. The sub- 
ject of scientific management will be presented from many 
points of view, as it may affect railroads, and various manu-— 
facturing industries. ; 


An N. E. L. A. Section at Pittsburg. 


At a banquet given to the employees of the Allegheny 
County Light Co., by the officers at the Hotel Duquesne, — 
Pittsburg, February 28, a section of the National Electric 
Light Association was formed, to be known as the County 
Light Section. The total number of employees of this 
company is 615, and 150 of the employees accepted the 
invitation, and joined the section. Prior to this time about 
35 of the employees were already Class B members and 
therefore the section started with 185. 

H. N. Miller, superintendent of distribution of the Alle- 
gheny County Light Company, acted as temporary chair-— 
man; W. H. Donkin, general contracting agent of the 
same company, acted as temporary secretary, and James 
M. Graves, temporary treasurer. H. H. Seott, chairman 
of the membership committee of the N. E. L. A., gave a 
history of the organization, told of its growth and the 
objects for which the Association was striving. A. R. 
Granger, of Chester, Pa., president of the Pennsylvania 
Electrical Association, followed Mr. Seott and told of the 
work the Company Sections were doing, particularly the ~ 
Philadelphia Section, and also dwelt on the work of the 
Pennsylvania Association. R. S. Orr, general superintend- 
ent of the Allegheny County Light Company, W. A. Don- 
kin and F. Uhlenhaut also spoke briefly and pledged their 
best efforts to make this section a success. 


American Society of Mechanical Engineers. 


The sixty-third meeting of the American Society of 
Mechanical Engineers will be held in Pittsburg, Pa., from 
May 30th to June 2d, inclusive. Last year the Society 
held a joint meeting in England with the British Society, 
the Institution of Mechanical Engineers, when George 
Westinghouse, then president of the Society, presented a— 
paper on the “Electrification of Railroads,” which aroused 
a great deal of interest. The British Society through ‘its 
local committees in Birmingham and London, entertained — 
the American Engineers by showing them many things of 
professional interest as well as providing delightful social 
functions. 

‘The Society has not met in Pittsburg since 1884, and © 
with the executive committee consisting of E. M. Herr, 
chairman, George Mesta, J. M. Tate, Jr., Chester B, Al-~ 
bree, D. F. Crawford, Morris Knowles and Elmer K. Hiles, 
secretary, the meetings promise to be decidedly profitable. 
It is expected that from 300 to 400 members and ladies — 
will be in attendance. There will be professional sessions 
when papers will be read and discussed, and also inspec- 
tion trips through the leading local industrial establish- 
ments, besides automobile trips through the parks and a~ 
visit to Carnegie Institute and Memorial Hall. ‘= 

The American Society of Mechanical Engineers is one 
of the foremost organizations of technical and professional — 
engineers in the world, with a membership of over 4,000 
in this country as well as abroad. The headquarters are” 
in New York City, Col. E. D. Meier, of St. Louis, being 
president for 1911. The Society has in the Pittsburg 
District alone a membership of about 160. 
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opinion or fact in discussions. 
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Questions and Answers from Readers. 


We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 
taining information, opinions and experiences from other readers. 


All material is properly edited before publishing it. 
tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 
All published matter is paid for. 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


This department is open to all. 


POWER FACTOR OF MOTOR LOAD. 
Editor Southern Electrician: 
(205.) “Kindly advise if for practical purposes it is 


‘sufficiently accurate to measure the power factor of an in- 


~ duction motor load by means of a single phase watimeter. 


al? 


In other words, can I assume a balaneed condition ?” 


iow B: 


SINGLE-PHASE LOAD ON THREE-PHASE SYSTEM. 


_ Editor Southern Electrician: 


(206.) Kindly publish information from your readers 
in regard to the use of the balance coil to get single phase 
connection on a three-phase system. I would like to get 


_ information and comparisons of this method of taking 
_ single-phase load from a three-phase generator as against 
_ placing load across any one of the three phases.” 


AS Pel: 
TRANSMISSION LINE PROBLEM. 
Editor Southern Electrician: 
(207.) “The plant with which I am connected has a 
transmission line 15 miles long supplying about 200 horse- 
power of variable speed motors, and 400 horsepower of in- 


duction motors along the system. It is expected to connect 


lighting loads along the line at several places also. How 
ean the power factor best be raised, by installing at the 


_sub-stations rotaries, motor generator sets, or synchronous 


motors and generator sets. How about unbalancing the 
system by taking the lighting off the 6,600 volt circuit?” 
AnH: B: 
CALIBRATION CONSTANTS FOR WATTMETER. 


_ Editor Southern Electrician: 


(208.) “Please ask your readers for the testing con- 
stants and the necessary calibrating data and directions for 
the old style Stanley integrating wattmeter. I would like 
to have a complete table of constants for different sizes of 
meters.” ee Lids 

. FUSES FOR INDUCTION MOTOR. 

Editor Southern Electrician: 
(209.) “Can your readers give me the actual safe size 


of fuses for induction motors, expressing the capacity of 


same in terms of the full load current. For example, what 


_ fuse should be used in the cireuit of a 50 horsepower “motor 
on a 3-phase, 220-volt cireuit ?” 


Nis es aS 
COST AND DESIGN OF ELECTRIC SIGNS. 


Editor Southern Electrician: 


(210.) “I shall appreciate information from engineers in 
the field of illuminating engineering as to the average cost 
of an electric sign made up of two plain words of twelve 
letters, the sign to be operated by a flasher. The sign 


will read J. J. Brown, Shoes. I would like also to know 


the approximate cost of a design for the same sign of an 


oblong style to give a rat chaser effect. If data can be 
given of a general nature on the installation cost, appa- 


ratus cost and operation of such a sign per letter or per 
lamp it will also be appreciated.” Hern es 


Questions Unanswered Since January. 
GENERATOR FOR CHARGING STORAGE BATTERIES. 
Editor Southern Electrician : 

(188.) “Kindly request readers of SourHEerN ELEc- 
TRICIAN to give information on the following: Can I use 
a compound wound generator for charging a storage bat- 
tery of 60 cells without danger of reversing its polarity? 
The generator is a 110-volt machine. If it is necessary 
to make changes in the field windings, please give diree- 
tions for such changes together with diagram of econ- 
nections.” Was EK. 

CONNECTION TO MAGNETO AND COMMON BATTERY LINES. 
Editor Southern Electrician: 

(196.) “I would be glad if you would publish in your 
columns a cireuit by means of which I may connect a 
single telephone to either a magneto or common battery 
line, using a switeh or other means for making the shift. 
The circuits and induction eoils are not of the same size 
and the general arrangement is different in the two tele- 
phones. The common battery instrument is of the type 
used on the Bell lines.” Se aes 


Remarks on Question No. 158. 


Editor Southern Electrieian: 

“Referring to the diseussion of my answer by Mr. 
Patton in the February issue, I have refrained from send- 
ing in any further eriticisms for the reason that, no doubt, 
he realizes the incorrectness of his answer to Question 158. 
I do not quite agree with Mr. Patton’s criticism of my 
In the first place he states that for all practical 
purposes the loss in voltage may be neglected. This may 


answer. 


be true in some cases where the voltage is high, but in 


sign work, using low-voltage Tungsten lamps, it is a very 
important thing to obtain as near as possible the rated 
voltage of the lamps at the sockets. Of course I do not 
mean by this that one should use wire of such weight that 
the interest on the investment would overbalance the losses 
sustained. Mr. Patton criticises very forcibly the fact 
that I have exaggerated the example. I wish to eall Mr. 
Patton’s attenion to the fact that the reason I exaggerated 
the example was to show various readers that there is a 
loss and it should be considered. Therefore, any one read- 
ing over the discussion could not possibly be misled. That 
was the great trouble with Mr. Patton’s answer to Ques- 
tion 158, because he said very distinctly that each lamp 
would receive the same voltage. 
statement, especially to those readers who are just study- 
ing the elements of electrical engineering.” 
E. J. Mora. 


This is a very misleading 
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Remarks on Question No. 187. 
Editor Southern Electrician: 
“In further answer to this question, I ean give some 


figures which may be considered as the efficiencies of various — 


It is not safe to 
take these as final in selecting an equipment, without check- 


prime movers under average conditions. 


ing-up with actual results from practice under conditions 


similar to those in the case under consideration. I give 
data from two different sourees: 
WATER OIL STEAM GAS 

Initial cost per K.W..... $137.00 $217.00 $130.00 $270.00 
Investment cost per year 

NDOT) Is Wists Sues a 13.70: > 21.70 11950" 527,00 
Operating cost per year 

MEPs MG VV ron etre nee oe 3.00 59.90 52.50 . 38.50 
Total cost of energy per 

ENV eee VCA Tin te Seats tie 0 16.70 78.60 72.00 . 65.50 


Another table largely taken from practice, is as follows: 


RELATIVE COST;OF RELATIVE 
OPERATION AND INVESTMENT 
MAINTENANCE. COST. 
Reciprocating engines ..... $100 $100 
Steam: turbines ......5..-.... 90 82 
Reciprocating engines and 
steam turbines <4... oe. 5 76 Le 
Gas engine plant.......... on 100 
Gas engines and steam tur- 
DIMES HF. hike ta Ieee Ce 46 lt 


These figures appear to favor the economy of putting in 
a plant composed of both gas engines and steam turbines, in 
proper proportions. To thoroughly enter into all the vari- 
ous factors which help* to determine the best equipment 
would take up too much space, and through ignorance of 
the questioner’s conditions, would likely not be satisfactory 


to him. A. G. RAKESTRAW. 


Answer to Question No. 192. 
Editor Southern Electrician: 
“T reply to Question 192, in your February issue. I 
beg to advise H. M. P. that it is not satisfactory to attempt 


an approximation or give off-hand data for the cost.of an 


hydro-electric development upon which cost data can be 
based. However the following information based on the 
experience of successful engineers, may be of some value 
for very approximate work. 

“The horsepower of a waterfall with no storage may 
be taken as follows: H. P. = H V/528. In this formula 
H is the head in feet and V the flow in cubic feet per min- 
ute. In most sections, a storage is required, in which 
case the horsepower is obtained as follows: H. P. 
(A > H)/7. In this expression, A is the drainage area 
in square miles and H the height of fall in feet. 

“The approximate cost of a masonry dam may be ob- 
tained from this formula: Cost in $ per lineal foot — 
(H* x L)/10. In thi’, H is the height of dam in feet and 
L the length in feet. 


“The cost of power equipment, including generators, 
exciters, switchboard, water turbines and draft tubes, will 
be about $25 per horsepower utilized. The transformers 
will cost about $5 per kilowatt output. 

“The cost of concrete powerhouse can be taken at ap- 
proximately $25 per kilowatt output when a substantial and 
up-to-date construction is required. 
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“It is to be understood that this data is not to be de- 
pended upon further than as a means for mental caleula- 
tion somewhere in the neighborhood of the probable cost 
of the ordinary development. Many conditions and cir- 
cumstances enter into the design of a hydro-electric power 
station in different localities. It will be seen, therefore, 
that off-hand data has little value for a particular installa- 
tion unless the complete information and data in econnee- 
tion with the power site, use of power, ete., is at hand. The 
writer will be pleased to see comments on this data from 
other readers who may be using other approximate meth- 
ods to obtain these results.” H. L. WittiaMson.. 


Answer to Question No. 192. 


Editor Southern Electrician: 

“In answer to Question number 192 in the February 
issue I wish to give the following: The simplest rule that 
I know of for determining the horsepower of any water- 
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fall is to multiply the cubic feet of water passing over the — 


dam or waterfall by the effective head in feet and divide 
this product by 706, the answer will be the available horse- 
power at 75 per cent. efficiency, which is about correct for 
the average plant. 

“To make this clearer let us assume that we have a 
stream 50 feet wide and 5 feet deep at the point of meas- 
urement. This gives a eross section of 250 square feet. 
To get the number of cubie feet passing over the falls per 
minute, multiply the square feet by the rate of flow per 
minute in feet. 
may be timed between two points, which will give good 
average results. We will assume that by timing the float 
in the center of the stream a velocity of 300 feet per min- 
ute is shown. 
friction on the bed and banks which averages 17 per cent., 
so we have a mean velocity of 249 feet per minute. 249 
feet < 250 square feet — 62,250 cubie feet. By assuming 
that we have a 20-foot effective head and applying the fore- 
going rule we have 62,250 eubie feet 20 feet — 706 — 
1,763 horsepower. 

' “All measurements should be taken as near the fall as 
possible and where the bed of the stream is reasonably 
smooth and free from large rocks. To arrive at a fair esti- 
mate of the horsepower that may be developed at all sea- 


If no velocity meter is at hand, a float 


Allowance must be made for loss due to 


sons of the year it is often necessary to take the flow daily — 


or nearly so, for several years. 

“Having no information as to the size or location of 
the water power, or the conditions to be met with, it is 
impossible to give more than a guess at what the cost of 
development would be. These costs for hydro-electric 


plants range all the way from $100 to $400 per kilowatt a 


of station capacity, depending largely’ on the cost of power 
rights and development of the water power part of the 
proposition.” H. M. Brat. 


Answers to Questions Nos. 190, 192, 199 
and 204. 
Editor Southern Electrician: 

“Referring to Question 190, in the February issue, the 
loss of energy on a transmission line of 125 volts either 
A. C. or D. C. would be practically that due to the resist- 
ance loss, which in the ease of a 15 volt drop in 125 volts 


would be 12 per cent. Unless the insulation were very 


Au 


‘faulty there would be no leakage. At high voltages, how- 
ever, there is often considerable leakage, and since these 
high voltages are almost exclusively alternating current, we 
have loss due to resistance, leakage and capacity. The re- 
sistance loss is found by multiplying the eurrent by the volts 
drop. The leakage loss depends upon the voltage, fre- 
queney, spacing of the conductors and the condition of 
the atmosphere. At 55,000 volts, with a spacing of 29 
inehes and a frequency of 73 eycles per second, the loss 
- through the air is about 25 watts per 1,000 feet or 132 
watts per mile. Besides this we have leakage over the 
insulators. With this same line, three phase, and assum- 
ing towers 500 feet apart, we have a loss per insulator 
varying from 20 watts in clear weather to 50 watts in 
drizzling rain. This gives a total loss of 700 to 1,600 watts 
per mile of line. In addition to this we have a small 
capacity loss. We know that parallel conductors act as 
_ a condenser and therefore draw a charging current. This 
eurrent would be largely wattless, as it would be out of 
phase with the impressed voltage. It depends upon the 
_ voltage, and frequency of the line and the spacing and 
_ size of the conductors, and whether they are solid or 
stranded. We can therefore hardly give any exact data 
on the capacity loss, but. it would be small compared with 
_ the other losses mentioned.” 
“No. 192. Since one horsepower is equal to 33,000 foot 
4 pounds per minute, the theoretical horsepower of a water- 
_ fall is found by measuring the eubie feet of flow per 
- minute, multiplying by 62 pounds per eubie foot, then by 
he height of the fall in feet, and dividing by 33,000. The 
actual horsepower obtainable varies with the head and the 
_ type of wheel, from say 60 per cent. in the ease of an 
_ ordinary overshot bucket wheel, to 80 or 85 per cent. in 
the ease of a high head Pelton wheel. 
_ Measured in various ways. 'The most accurate is by meas- 
uring tne flow over a wier. The wier is simply a dam-like 
_ obstruction across the stream, falling away rapidly on both 
sides and with means for accurately measuring the depth 
_ of the water as it flows over the crest. In the absence of 
a wier, the measurement may be taken on an ordinary 
dam crest, but it is necessary to apply small corrections 
on aceount of the variation in the shape of the obstruction. 
; ‘The eubie feet per minute is given by the formula: Cubic 
feet = 200 * L & VH’, where L is the length of the wier 
in feet, and H the height of the water flowing over it in 
feet. 
3 “Another, but not so accurate a way, without construet- 
ing a wier is to measure the depth of the stream at various 
points across, and thus prepare a map of the cross section. 
Then measure the velocity at different heights with a veloc- 
ity meter, or a Pitots tube, and compute from this the 
flow of water. Sometimes tlie velocity is computed by tim- 
ing a floating object. If a weighted rod is used such as 
will nearly touch the bottom of the stream, the rate of 
_ progress will give the average velocity of the water. None 
of these methods are as accurate as measurement by a wier. 


The flow may be 


“Regarding the investment necessary to develop the 
power, it is impossible to give any accurate figures, as these 
vary largely with the head available and the size of the 
installation. It has been found, however, that hydro-elec- 
tric plants in general call for an investment of from $75 
to $200 per K. W. The larger figures being for the smaller 
plants and those of low head.” 
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No. 199. “The main advantage secured by impregna- 
tion is the reduction of manufacturing costs. Good results 
can be secured by any method if care is taken to have the 
insulating material thoroughly penetrate the coil. The pro- 
cess consists in placing the coils in a large tank of boiler 
iron, from which the air is exhausted, the insulating com- 
pound.being then admitted will fill every interstice and 
since there is no air, there ean be no bubbles to cause flaws. 
The process makes a better job at less cost than could be 
done by other means. 

No. 204... “The majority of central stations now give 
free lamp renewals. The precedent has been set by the 
largest operating companies and the others are following 
their example. There may be some reasons against it, but 
there are many for it. One is that it is a means of provid- 
ing every customer with a lamp for every socket, and if 
the lamps were bought there would be many empty sockets, 
each of which would mean some loss of revenue. Further- 
more, it secures the use of lamps of proper efficieney and 
voltage, which otherwise would be uncertain. 
secures high grade lamps. All companies of any size now 
maintain a department for the testing of lamps, and conse- 
quently demand and receive a high-grade product. If this 
were not done no doubt some customers would get good 
lamps, but there would be some that would not. The 
natural desire for getting bargains, would lead to bargain 
sale methods in lamps as well as in other things, and the 
result would be that customers getting cheap lamps would 
have poor service and the central station would get the 
blame. 

“As to the methods in use, for taking care of this service, 
I believe the most successful is to have a wagon with a 
special crew, which makes the rounds iat least once every 
year. The employes enter the house and personally change 
the lamps in every socket and fill the empty.ones. The 
lamps which are returned are tested as to candle power and 
assorted into three groups. The first, which are practically 
as good as new are returned to stock and given out again. 
Next come those whieh still have a good portion of their 
useful life remaining. These may be used around the power 
houses and other property of the company. The ones which 
are burned out and those whose useful life is about over, 
are of course, discarded. Lamps which burn out between 
trips of the wagon are exchanged at the office on request. 
New customers are of course.provided with a full set of 
new lamps when the service is put in, but where the service 
is transferred from one eustomer to another, it should not 
be necessary to supply any lamps unless there is complaint 
of shortage. I also believe it pays to furnish a good grade 
of lamps, such as the 3.1 watt metallized filament lamp.” 
A. G. RakestTraw. 


Moreover, it 


Answer to Question No. 193. 


“T wish to give H. L. W. information drawn from my 
experience with A. C. machines. In regard to Question 
No. 193, which he asks in the February issue, I am not sure 
what particular conditions he has in mind, however, in this 
explanation I will compare the operation of rotary con- 
verters, induction motor generator sets and sychronous mo- 
tor generator sets, which will cover the largest number of 
conditions. 

“The use of a rotary converter is most satisfactory when 
connected to a transmission line along which a large direct 
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current load is earrried. Its efficiency is better in most 
eases of well. designed machines than motor generator sets. 
It also offers a means for power-factor correction. 

“There are some cases when the motor generator set pos- 
sesses advantage. The induction motor generator set is 
best suited to a condition where a large portion of the 
total load is direct current and unsteady. In this case 
where the power-factor correction is not important this 
type of equipment is well suited on account of its large 
overload capacity. Speed characteristics of a satisfactory 
character can be obtained by a fly wheel, thus making the 
set itself a uniform load on the A. C. line. 

“The synehronous motor generator set is best suited to 
those conditions where the load on the system is largely 
induction motors. This set also gives very good voltage reg- 
ulation on the direct current side. A great advantage of 
—this type of apparatus is the large capacity for power-fac- 
tor correction, this being much more than with the rotary 
converter. From these brief statements it will be seen that 
the actual operating conditions determine the successful 


use of the particular type of equipment.” H. F. Boye. 


Answer to Question No. 194. 
Editor Southern Electrician: 

“From the description of trouble in Question 194, of 
your February issue, it appears that there is some trouble 
on your outside line. As you do not state whether or not 
the party for whom you are called is in the same neighbor- 
hood, it is possible that this is the case and that one side of 
each of two pair in the cable are crossed together, or the 
open wire part of the line, if any, may be crossed. 

“Tt is seldom that mechanical defects are found in the 
central office which would cause the trouble mentioned, 
unless there was a B party on your line. If this was the 
case a reversal of the jumper to one of the stations on 
the main frame, that is if the jack per station system is 
used, could be the cause. Perhaps the connections in the 
sub-station are wrongly arranged, and you are receiving 
calls for some discontinued station which was at one time 
on your line and for which the proper designations have 
not been made on the switchboard by which the operators 
would be advised that the line was not to be ealled. 

“Tt may be seen by the accompanying diagram how the 
ringing trouble could occur between your line and another 
in the same eable or on the same route. 


Goo 3 600-8 


OFFICE caf 
= 4 e 


DiaGraM SHOWING TROUBLE oN Parry LINEs. 


“We will suppose that lines 1 and 2 of No. 500, go to 
your telephone and yours is the only party on same, at 
present the A party. In proximity within the eable or on 
the route, is another party line on pair 3 and 4 No. 600 
with an A and B party, or only an A party. Now, if the 
wires 2 and 3 become crossed, a ring intended for 600-A 
would divide at the point of the cross and ring both bells 
at the same time. Some noise would be evident while talk- 
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ing but not appreciably annoying, as the other line may not 
be used at the same time. If it was, the combined resist- 
ance of the crossed wires 2 and 3 from the cross to the 
office would create an unbalanced condition which might 
cause a noise. Also some cross talk would be heard. but not 
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necessarily as loud as if the two lines were in good metallic . 


contact, for reason that ringing current will pass over some 
peints which would not be such a good conductor of the 
feeble-voice currents. 

“Flowever, your line should not test busy to parties 
ealling you, unless on account of some discontinued num- 
ber as mentioned before. It can be understood that either 
line would read “clear” by test with a volt-meter, yet the 
eross exist. Probably an inspection of the route between 
the cable box and the station or tests between pairs of the 
cable would remedy the trouble. Try changing the pair in 
the eable or on the route.” L. O. SuRLEs. 


Answers to Questions Nos. 195 and 198. 


Editor Southern Electrician: 

“T submit the following in answer to Questions 195 in the 
February issue and 198 in the March issue. It is not ad- 
visable to. install a one horsepower alternating current 
motor on a 5 ampere meter since the efficiency and power 
factor of even the best types are so low that the meter will 
be overloaded. It is altogether out of the question to build 
it in the manner described. The only type suitable is the 
induction motor. If J. M. M. wants to have a little fun 


would suggest that he hunt up an old 125 eycle motor or _ 


a burned out one and rewind it. Will be glad to furnish 


the necessary data for same, but in order to do so it is 
necessary to know the number and dimensions of stator 
-slots, dimensions of teeth, depth of iron under the slots, 


diameter and length of rotor. It would be well also to 
know the thickness of the stator iron and length of air 
gap, but these are rather difficult to measure. 

“Tf he finds a burned out 60 eyele motor, it will of 
course only be necessary to rewind the stator as it was 
before unless it should have been wound for 110 volts, in 
which case it will be necessary to use twice the number of 
turns of half the size wire.” 

No. 198. “The power factor of a system is determined 


by the character of the load and cannot be directly altered | 


by varying the generator field. The only effect of chang- 
ing the field would be to raise or lower the voltage, and 
whether or not this change in voltage would affeet the 
power factor would depend on whether there were syn- 
chronous motors on the system. Raising the line voltage 
on a synchronous motor has the same effect as weakening 
its field. That is it causes lagging current and lowering 
the line voltage has the reverse effect. Therefore varying 
the generator field would in this case indirectly affect the 
power factor. However there would be very little need 
to vary the voltage even in this ease since the same effect 
can be obtained by varying the fields of the synchronous 
motors. ‘ 

“Tt may be stated as a general proposition that when a 
motor is in operation, it will generate a counter electro- 
motive force which will be lower than the line voltage by 


the amount necessary to send the working current through _ 


the motor. For example, if the required voltage is 4 volts 
and the line voltage 220 volts, the counter e. m. f. will be 
116 volts. If it be a direct current motor the speed will 


af 


ieee - 
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‘automatically kdjust itself so that the counter e. m. f. will 
have the required value. If it be a synchronous motor the 
_ speed cannot vary and therefore the field must do so. If 
_ the field excitation is not what it should be the motor will 
automatically move ahead or drop back by a small angle 
until there is just enough lagging (magnetizing) or leading 
(demagnetizing) current to give it the proper value. 

“Tt is evident that if the line voltage be raised the 
counter e. m. f. must raise with it. Otherwise the differ- 
ence between them, the effective voltage, would become 
excessive and would result in excessive current flow. In 

the direct current motor this is accomplished chiefly by 

the natural increase of field magnetism, if the iron is not 

already near saturation, which results from the increased 
- voltage, and partly by increased speed. The synchronous 

motor field being separately excited cannot be directly af- 
fected by the increase of line voltage and therefore if it 
~be not adjusted by some external means the motor will take 
- lagging (magnetizing) current, as mentioned above. 


“Raising the voltage on an induction motor also causes 

it to take more magnetizing (lagging) current, but as the 
_ total magnetizing force, which is all furnished by the lag- 
_ ging current, is comparatively small because of the short 
_ air gap, this increase is not appreciable. The same is also 
true of transformers which have no air gap at all in their 
_ magnetic circuits. The synchronous motor has a compara- 
tively large magnetizing foree, furnished chiefly by the 
- direct current field winding, because of the long magnetic 
eireuit and air gap and the lagging or leading current nec- 
essary to affect it becomes decidedly appreciable. It is 
also true that if two synchronous generators are operating 
in parallel there will be wattless current circulating be- 


_ tween them if their fields are not adjusted to generate the - 


same voltage. This wattless current may become exces- 
sive if the niachines are designed with strong fields and 
_ low armature reaction. 

“Change of load does not necessarily affect the power 
factor. The power factor depends upon the relative amount 
of lagging eurrent and of power current and not on the 

- amount of either one. Of course if we can increase the 
power current without increasing the wattless current we 
will raise the power factor. I should judge that most of 
‘D. A. F.’s wattless current is the magnetizing current of 
_ the transformers and so is constant at all loads. Increas- 
‘ing the power load will of course make this wattless current 
_ bear a smaller ratio to the whole current. Therefore when 
the transformers are loaded with incandescent lamps, the 

power facior will be at its best. 
“Sinee the magnetizing current of an induction motor 
is also practically constant at all loads it is evident that it 
will have a better power factor when fully loaded. 
“As a general proposition it is well to use a few large 
motors or transformers rather than a large number of small 
ones since the efficiency and power factor of the large ones 
are much better. However, they must not be larger than 
‘their load requires, for since the magnetizing current and 
core loss are constant at all loads the efficiency and power 
factor will be low at light load. The power factor and 
all day efficiency of small 60 cycle lighting systems is 
sometimes made low by using old style transformers, some 
of which perhaps were originally built for 125 cycle 
systems.” T. G. SEIDELL. 
i. 
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‘cannot be changed by altering the field excitation. 


Answer to Question No. 197. 


Editor Southern Electrician: 

“In reply to Question 197 in the March issue I offer 
G. W. H. information as to obtaining three phase current 
from two transformers. The accompanying diagram shows 
the method of connecting the transformers. This scheme 
is known as the T connection. 


TRANSFORMERS CONNECTED IN T. 


“As shown in the sketch, one of the transformers must 
have a tap brought out from the center of the primary and 
secondary windings and the two transformers should have 
the same ratio of primary to secondary turns. In this ar- 
rangement the voltage on transformer D is only 86.6 per 
cent. of that on transformer F. The rating of F will there- 
fore be E x I and the rating of D, equal to .866 E I. 
In these expressions E is the voltage shown in the dia- 
gram and I is the eurrent in each line. This arrangement 
is better than the open delta connection and does not require 
but little larger rating of transformers than the Delta or 
Y connections, the difference being 1,866 E I against 1.732 
E I for the three one-phase transformers.” 

H. F. Parton. 


Answer to Question No. 198. 


Editor Southern Electrician: 

“As to the question signed D. A. F. in your Mareh 
issue, I wish to state as follows: The power factor of a 
cireuit cannot be changed by making changes in the oper- 
ating conditions of the generator unless such changes affect 
the nature of the load. If induction motors are operated 
on the cireuit referred to by D. A. F., varying the field 
excitation would affect the voltage and thereby change some- 
what the power factor of the load taken by the induction 
motors. In regard to the effect of change of load requested, 
I would say that the addition of induction motors and trans- 
formers lowers the power factor, while synchronous motors 
raise it. This is due to the fact that the induction motor 
requires a magnetizing or wattless current, while the syn- 
chronous motor can be excited in such a way that the low 
power factor of the induction motor load may be corrected 
by drawing a leading current.” W. A. Bates. 


Answer to Questions Number 198 and 200. 


Editor Southern Electrician: 

“The power factor of an alternating current generator 
Power 
factor depends upon the nature of the load. If synehro- 
nous motors are operated on the line, over excitation of the 
fields of the motors will eause the current to rise to its 
maximum ahead of the electro-motive force giving a lead- 
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ing power factor to the motors and consequently bringing 
up the power factor of the whole system. On the other 
hand if induction motors are operated on the line the cur- 
rent lags behind. the electro motive force, thereby lowering 
the power factor of the system. 

“A change in the amount of load or in the voltage does 
not effect the power factor of the unit. Power factor may 
be expressed as a ratio between the apparent power and the 
actual power of a circuit. If the electro-motive force and 
the current are measured separately the voltmeter and 
ammeter will give the individual mean effective values. 
The product of these two would represent the apparent 
power of tthe line. If, however, the power of the line is 
measured on a wattmeter, the combined synchronous effect 
of the volts and amperes is indicated. This will be less 
than the product of their separate values, which do not 
come to a maximum at the same time, and represents the 
actual power of the line. As a formula this would be 
expressed thus: - Power Factor — Volts & Amperes/Watts. 
Thus any change in the electro-motive force or current will 
cause a corresponding change in the watts, and vice versa. 
Since these vary directly the power factor, which is a ratio, 


will remain unchanged. 

No. 200. “Every direct current motor is an alternator 
with the windings so attached to the commutator bars as 
to give a continuous direction to the flow of current. <A. 
direet current motor could be changed to a single phase 
alternating current generator by doing away with the direct 
eurrent commutator and connecting the winding terminals 
each to its proper A. C. collector ring.” 

EK. H. TENNEY. 


Answer to Question No. 200. 
Editor Southern Electrician: 

“For the benefit of H. L. W. who requests directions 
for changing a direct current motor. so that it can be used 
as an alternating current generator, I will advise as fol- 
lows: Place two slip rings on the commutator and con- 
nect points on the armature to them 180 electrical degrees 
apart. This is the arrangement to give a single phase 
generator. Without further details as to the particular 
design of motor and armature windings, it is impossible 
to tell exactly where to make these connections. This will 
depend upon, form of winding, number of armature slots, 
and the coils per slot, number of poles and commutator 
segments. 

“For a three-phase generator, three slip rings and con- 
nections 120 electrical degrees apart are required. The 
frequeney will depend upon the number of poles and speed 
of the machine.” If H. L. W. will give the details of 
design of the direct current motor referred to, I shall be 
glad to give directions for the necessary connections men- 
tioned.” "A. L. Winitamson. 


Answer to Question No. 204. 
Editor Southern Electrician: 

“In answer to Question 204, I wish to say that if G. 
W. H. is figuring on a street lighting proposition or any 
Jayout that has a fixed charge per lamp, he may adopt the 
In this 
ease he can add the cost of renewals to the rate and not 
lose the cost of the lamp. 


free lamp renewal proposition to an advantage. 


Where current is charged for 
on a meter basis I would not advise him to give free renew- 
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- point.” 


. 


als, as it is not a good policy in my opinion, for the eom- 
pany that does it is in reality competing against itself. 
Some one must sell electric lamps and the central station 
might just as well get the small profit to be had on the 
sale of the lamps if it is doing a contracting business. If 
not then let the local contracting firm have the business 
and kept on good terms with such, for it is the best sales- 
man for the station. Every job the contractor does is to 
make money for the central station and they are too near 
together not to be on good terms. ~ 

“Just for an illustration drawn from similar cireum- 
stances, the gas company will not give away a gas range 
that they might sell gas, nor does the feed man give a horse 
that he may sell feed. Lamps cost money, and if the central 
station has any money to give away, it had better give it 
to the church or to the poor, for they will appreciate it, 
the public never. é 
few minutes time in earnest thought, he will readily see my 
K. D. Dumas. 


Change from Carbon to Tungsten Units. 
Editor Southern Electrician: 

“Tt has occurred to the writer that it might be of in- 
terest to the readers of SourHERN ELEcTRICIAN to read a 
report of lighting a sixteen-story building one year with 


the carbon filament lamp and note change by use of tung- 


sten. In the original installation there. were 750 lamps 
divided in 600, 16 candlepower and 150, 32 candlepower; 
525 carbon lamps were then taken out and tungsten 25, 40 
and 60 watt lamps put in. 


Savine in Use or Tunesten UNIts. 
“There are 25-watt lamps in the building that have been — 
there for ‘fifteen months, burning about twelve hours per 
day. There are also two 40-watt lamps in the elevators ~ 


It therefore pays 
L. A. CoLE. 


that have been there for eight months, 
to put in the tungsten lamp.” 


z 
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I think that if G. W. H. will give this a _ 


The results are shown here- | 


with: 
Month— 1909. 1910. Saving. 
PAMUELY eta ae aes $373.20 $266.72 $106.48 
= Mebraary sari. ahenee nk 368.24 277.80 90.44 = 
March -Ac kee ee 313.84 231.20 82.64 
AMT Upon eee Mae ee 326.24 211.60 114.64 
Mayes sis ee tao pee ee 278.88 191.60 87.36 
ePULMRPiorele 2 tetsu ek ate 269.89 174.40 95.49 
PUlys ass ca es 248.16 156.40 91.76 
DALOUSE A Migs cites a veal ees 237.04 169.60 67.84 
Dep tember os seis oan 235.24 166.40 68.84 
Ostoberd: A. 5 seme 294.88 © 174.00 123.88 
November =<... Sees 337.00 184.80 152.60 
December. ..10s dante 407.12 244.80 162.32 
Total 0.500. vo 0 02 Je alee 
3 
is) 
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The Delco Current Consuming Devices. 

A new line of domestic and industrial heaters have been 
placed upon the market by the Diamond Electric Com- 
pany, of Binghamton, N. Y. 
_ given to the long life of the heating element, simplicity of 
- eonstruction, convenience of operation, attractiveness of 
- design and low wattage consumption. The line is charac- 
terized by the trade-mark “Delco.” 

The Deleo oven is 11% inches by 141% inches by 19 
inches with let-down, grate-protected glass door. This al- 
_ lows inspection of eooking without the loss oceasioned by 
heating the cold air admitted when the door is opened. 
_ Having air-wall insulation, double at top and bottom, and 
no castings to absorb heat, a great saving in current con- 
sumption is obtained. A downward reflecting plate placed 
above the upper heating element, eliminates the natural 
- eonjection of superheated air at the top. 


Fig. 1. Dertco ComBrnaTion SET. 


The Delco air heater is a particularly attractive design, 
portable and tubular in style. It is of light construction 
and furnished in brass, oxidized copper, silver or verd 
antique finishes. The heating element is supported at 
the bottom only and is free to expand independent of the 
tubes. All connections are at the bottom and, being always 
cool, many possibilities of trouble are eliminated. ‘A three 
‘heat switch is supported on the base and a cord and plug 
of ample capacity permanently attached. 

The Delco chafing dish heater replaces the alcohol lamp 
in all standard makes of chafing dishes. It is furnished 
separate or with dish complete. The reservoir effect of 
the heater will hold the food above eating temperature for 
half an hour after the current is turned off. 

The Deleo combination set is a combination of utensils 
with heater-stand with which an entire epicurean meal may 
be prepared. The set comprises a stand with removable 


Fig. 2. Drtco PerRcoLATOR AND CHAFING DISH. 
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Special attention has been. 


New Apparatus and Appliances. 


heater, into which may be set a tea kettle of faney design, 
a coffee percolator or cereal cooker. This cooker is sepa- 
rable and may be used for many purposes. An ego rest 
or holder is also supplied, holding six eggs for boiling: 
This attractive outfit is furnished in polished nickel copper 
or brass, all tin lned, and with or without three-heat 
switch attached. It is an economical purchase for students 
and persons living in like circumstances. 


FIGs: 

The Deleo toaster is of the glowing, horizontal, radiant 
type. It is serviceable and makes a dainty appearance 
upon the breakfast table with its white porcelain’ base, 
polished nickel frame and green silk attachment cord and 
with or without on and off switch attached. Bread, crack- 
ers, cheese, marshmallows, ete., can be toasted to a nicety 
upon it, or if desired water boiled or an entire meal eco- 


Detco TOASTER. 


nomieally produced. 

The Deleo domestic, laundry and tailor irons are neat 
and rugged in appearance and hold up to work and abuse. 
They will not burn out if left running over night. * The 
heating element consists of a long length of large cross- 
section conductor which is free to obey the dictates of 
expansion and contraction. All the metal surrounding the 
element is homogeneous with that of the ironing surface. 
The large storage effect will allow of use twenty minutes 
after current is turned off. Permanent or plug attached 
cord is provided, also three-heat switch supported at back. 
A most efficient and satisfactory domestic electric iron on 
the market is the Deleo three-heat iron. A small three- 
heat switch attached to the back of the handle strap en- 
abling the user to obtain different degrees of heat, a fea- 
ture not common to other electric irons. 

The Deleo glue pot is of the water jacketed type, white 
porcelain enameled inside and out and has brass bails. It 
is extremely clean and efficient and has a three-heat switch 
attached to cord for wall location. 

The Deleo soldering iron is substantially built and con- 
venient in operation. It is entirely made of brass, dull 
nickeled, excepting the eopper tip and ebonoid handle. 
Removable tips of any shape are supplied for soldering, 
branding or other purposes. When too hot the plug may 
be slipped off and iron used some time without current. 
The large reservoir of heat relieves the heat from winding 
and aids toward long life. The handle is exceptionally 
cool at all times. 

The Deleo wax or solder pots are made of a single cast- 
ing, comprising pot and legs, mounted upon a slate base. 
The heater is secured under the bottom of the pot, the heat 
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passing through but one thickness of metal. A three-heat 
switch or cord is furnished for wall loeation. The com- 
pany is open to consultation, estimates and designs on 
special heaters and apparatus for special purposes. 


Pelouze Electric Irons, Stoves and Toasters. 
The accompanying illustrations show types of current 


consuming devices manufactured by the Pelouze Electric 
Heater Co., 232 East Ohio St., Chicago, Il. 


In the Pelouze iron the current and temperature can 


be controlled at the iron by a simple movement of the hand 
while ironing, a great convenience in operating, besides 
time saving and economical. In the case of many other 
irons it is necessary to either detach the cord from the iron 
or to turn the current off at the socket each time. As the 
coil is wound in a flat plane it operates only and directly 
on the bottom of iron, hence the current is not wasted and 
the bottom becomes sufficiently hot for service it is said in 
four minutes. 


Fig. 1. Prtouze Iron AND Parts. 


The body is completely filled with magnesia asbestos so 
that the top of the iron, while in use, does not become 
extremely hot and because of this advantage the usual cord 
troubles are eliminated. 

The 
heating unit and the contacts are complete in one piece, 
and can be sent by mail and replaced by any one, the opera- 


All parts of the Pelouze iron are interchangeable. 


tion consisting in removing one nut only on tep ef iron. 
The iron requires no extra stand and is therefore labor 
saving, as it does away with constant lifting. When not 
in use it may be tipped back until it rests on the rear lugs 
and end of handle. 

The Pelouze dise stove embodies in its structure, engi- 
neering principles to secure efficiency, speed, and endur- 
anee. Mechanical difficulties have always been in the way 
of attaining the first two. It has been necessary to use 
a considerable amount of material in the tops, or in the 
heater itself, to make them sufficiently rigid to prevent 
warping and twisting from heating. Through the inven- 
tion of an under-truss, which is very rigid and , strong, 
both the heater and a thin top is retained in a plane sur- 
face. This allows not only use of a thin. top, which elimi- 
nates storage, but also enables the use of alloys, or copper. 


As a result this combination of flat iron heater, built in 
the round form, with the patented truss, enables the Pel- 
ouze stove structure to obtain both very high efficiency and 
starting speed. Since the high efficiency of the Pelouze 
stove is reached owing to the patent truss structure which 
concentrates the heat in the copper top, it therefore fol- 
lows that the bottom and legs do not get nearly as hot as in 
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other stoves, and consequently there is no danger of injury 
to the finish of a highly polished table. . 

The Pelouze stove-toaster and griddle embodies a utili- 
zation of new principles in the art of electrical heating, 
and may be said to represent a distinctive system of apply- 
ing electrical heat. This new method might well be ealled 
the “radiant suspension” of applying heat. The principal 
object of this new system is to utilize radiant heat with the 


- 


1% 


greatest possible speed, and with the smallest loss of heat. 


Radiant conductors have been used many times before, but 
they have always been associated with insulators or other 


ductors in the air, above a proper reflector, these defects 


are said to be avoided, and an instantaneous result is ob- 


tained. 


Fic. 3. Prtouze Comprnation Srove, GRIDDLE AND 
TOASTER. 


The ¢urrent consumption of the Pelouze stove-toaster 
and griddle is only 450 watts. The toaster will toast the 
first piece in fifty seconds, and each piece thereafter in 
forty-five seconds. . The heating element in the Pelouze 
toaster is complete in one piece with the contacts. It is 
supported from underneath by one serew. All heating 
elements are interchangeable, and can be replaced by any- 
one, should an accident ever oceur. 


Acme Electric Iron. 

A new electric iron with some unusual features of con- 
struction, has beén brought out by the Acme Electric Heat- 
ing Co., of Detroit, Mich. ‘There are no serews used in 
the construction of the iron and it ean be ‘taken apart and 
put together without tools of any kind: The iron locks 
together with a key carried on the handle by a twist of the 
wrist operation. : 

The smoothing base is a straight casting weighing four 
pounds and having vertieal slots into which the heating 
unit ships. The heating unit is practically surrounded 
by the base so that the heat is absorbed from all sides of 
the unit directly by the base. This is claimed to be very 


Fic. 1. Acme Iron. 


- bodies of matter, so that the larger part of the heat has — 
_been absorbed as generated, which resulted in the maximum 
effect being reached very slowly. By suspending the eon- 


aa 


have become twisted in use. 
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efficient. The heating unit with the terminals perma- 


nently attached, is protected with a steel armour properly 
insulated. (The terminals are set down in a heavy steel 
ease to protect them from bending or the insulation from 
breaking should the iron fall or receive otlfer accident. 
There are no nuts, washers, or small insulators used in 
the construction and should it become necessary to renew 
a unit, a new one is furnished complete for fifty cents which 
ean be easily fixed in place. 

The cord furnished with this iron has one unique fea- 
ture, in that it is enclosed in a steel wire spiral throughout 


Fig. 2. Heating Unir anp Corp. 


its whole length. This is done to protect it from wear, 
to prevent short bends and kinks and to give it the feature 
of untwisting itself when detached at one end should it 
George J. Schneider, presi- 
dent of the Aeme Electric Heater Company, and patentee 
of the device has been for the past fifteen years connected 
with some of the larger companies engaged in the same 
line and has produced successful and well known irons. 
His present design is simple and contains features that 
should make it durable and efficient. 


Cutler-Hammer Heating Devices. 

Among the heating devices included in the new Cutler- 
Hammer line, the instantaneous water heaters because of 
their newness prove interesting, it being claimed that the 
{uring on of the eurrent for 15 seconds, will provide 
steaming hot water. In the five types-at present designed, 
carbon rods varying in size and number according to the 
size of the heater are used, installed so as to be ordinarily 
open circuited. When water is turned on these rods are 
spanned, making a cireuit and heating the water instantly. 


Withdrawing of the water, even though the current is on 


"7 


will stop the flow of electricity. The bath heater and tank, 
heater shown here are of the largest types, the latter being 


designed for permanent installation as part of the tank 


piping. 
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Fig. 1. Curter-Ham Warer Hater, CURLING 
HEATER AND SHaAvina Mua. 
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The eurling iron heater has two heating chambers and 
is provided with a heavy base so that it may be used either 
on the dressing table or may be fastened to the wall. The 
insertion of an iron in the heating chamber starts the eur- 
rent while withdrawing cuts it off, preventing possible 
waste. These heaters permit of using irons of somewhat 
different sizes and are adapted for the hair dressing parlor 
and for’ the home. Nees fy 

For the men nickel plated shaving mugs having a re- 
movable soap tray has been provided. If shaving stick 
or powder is used this tray can be dispensed with and the 
mug used for heating water alone. The capacity is about 
one-half pint so that it ean be used as a water cup in an 
emergency for heating water for many other purposes. 


The So-Easy Electric Iron. 
The “So-Easy” electric iron shown in the accompany- 
illustration is manufactured by the Phelps Manufactur- 
ing Company, Detroit, Michigan. The heating element is 
entirely new.and has been patented by J. Wiley Phelps. 
It consists of a piece of mica the size and shape of the 
bottom of the iron perforated so as to place radiation 
where desired. Through these perforations is wound over 
and over a very finely rolled resistance tape made from a 
nickel chronium alloy which has a very high melting point 
and great resistance. This element is placed over the bot- 
tom of the iron and secures an absolutely perfect distribu- 
No part of the 


ing 


tion of heat to the entire ironing surface. 
heat has to be supplied by conduction. 


THE So-Easy Iron. 


The electrical contact is made by the pressure of the 
terminal plates on the ends of the resistance tape. There 
are no serew joints or binding posts. The plug connec- 
tion is very superior, having split pin terminals providing 
for the take up. ‘The brass sleeves in the plug are bored 
out of a solid piece of brass. : . 

The iron is said to be ready for work in three minutes 
after the current is turned on. It also has a specially large 
storage capacity, which is very important for heavy work, 
as there is no waiting for heat. (The iron is nicely finished 
and furnished with a heat insulating stand, six feet of 
approved cord and a separable attachment plug. 


Hughes Electric Hot Plates. 

The latest electrie cooking devices developed by the 
Hughes Electric Heating Co., of Chicago, Ill, are hot 
plates designed to meet the demand for a moderate priced 
stove for all kinds of cooking except baking. They resem- 
ble in a general way the ordinary gas hot plates, are very 
attractive in appearance and substantially made. The 
heating units are exactly the same as used in larger ranges 
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made by this company and are guaranteed against burn-out 
for a period of one year, renewals being furnished should 
a burn-out oceur within that time. 

Renewals are easily made by the consumer without the 
expense of returning to factory and the renewals cost but 
one dollar per burner. Central stations and electrical deal- 
ers carry the renewal parts or they can be obtained direct 
from the faetory or branch offices. 


Huaues Two-Burner Hor Puate. 


~ 


The hot plates are made for use on any commercial 
voltage. The current consumption of the two-burner plate 
shown for three heats is 220, 440 and 880 watts per burner. 


Eureka Vacuum Cleaner. 


The accompanying illustration shows an electrie vacuum 
suction cleaner manufactured by the Eureka Vacuum 
Cleaner Co., Detroit, Mich. The Eureka cleaner is driven 
by a motor manufactured by the above company and espe- 
cially designed for the service. It is hung on the under 
side of the cleaner out of the way in operation, an arrange- 
ment which makes the cleaner compact and easily handled. 
The motor is controlled by means of a switch on the handle 
in easy reach of the operator while in a standing position. 
The complete machine is very simple in construction eon- 
sisting of three parts, the motor, the fan and dust bag. — It 
ean be used for all kinds of cleaning, on carpets, rugs, 
floors, draperies, walls, bedding, ete., and it is claimed 
that the*eost of operating it two hours a day for one year 
at the average cost of current will not exceed two dollars. 


EUREKA VACUUM CLEANER. 
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Semco Vacuum Cleaner. 

The Semeo Vacuum Cleaner shown herewith has been 
designed to operate as a cleaner or remover of all sub- 
stances from the face or top of carpets, floors, upholstery, 
drapery, ceilings, ete., and at the same time raise no dust. 
The cleaner has no vibrating parts or revolving brushes, 
there being only one moving part, namely that creating the 


~ 


SeEmco Vacuum CLEANER. 


suction. A too strong vacuum has been avoided which is 
injurious to carpets and the machine is adapted for use 
in exhausting foul air, hair drying, grinding and sharpen- 
ing cutlery, polishing silverware and brass, running sew- 


ing machine and numerous other small power devices. 


Adams-Bagnall Electric F rae 


The Jandus fans are being manufactured and placed 
upon the market for 1911 by the Adams-Bagnall Electric 
Company, Cleveland, Ohio. These comprise the direct and 
alternating-current swivel-and-trunnion desk or bracket 
fans, .oscillating fans in sizes of twelve and sixteen inches 
and alternating and direct-current eight-inch desk and 
oscillating fans in addition to a complete line of ceiling 
and column fans of all types. 

The direet-current oscillating type desk or bracket fan 
is divided into two classes—the vane and the positive drive, 
the former depending for its angular motion upon the im- 
pingement of the air blast upon a movable metal vane 
and the latter upon motion transmitted by a train of gears. 


JANDUS A. C. Desk Fan. 
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This season’s fan is much improved by the addition of ball 
bearing for the lower steel pivot point. The actuating 
mechanism consists of two steel gear wheels, forming the 
simplest type of differential gear. One is stationary and 
the other is actuated by means of an eccentric carried by 
the- motor. shaft. 


SG eD 

Fig. 2. Janpers Cermina Fan, Gyroran Tvs. 

The Jandus alternating-current fans of both the swivel- 
and-trunnion types and oscillating types are of the indue- 
tion-motor type, single phase, self-starting and entirely 
free from moving contacts. The mechanical construction 
of these fans is the same as for the direct-current fans and 
they are also made in twelve-inch and sixteen-inch sizes. 
The eight-inch fans are available for either direct or alter- 
nating-current cireuits, in all styles, and embody the same 
characteristics of design as the larger fans. 


Century Alternating Current Fans. 

The fan motors described herewith and manufac- 
tured by the Century Electric Company, St. Louis, Mo., 
are what is commonly known as the split-phase induction 
type, no moving wire being used. The construction of the 
cast-iron motor frame and laminated field is such as to 
permit of a maximum amount of ventilation, resulting in 
the fan operating with an exceptionally low temperature 
rise. The rotor is the well-known squirrel-cage type. Every 
part is built to standard gauges and is interchangeable. 


SOUTHERN ELECTRICIAN. 


To provide a close adjustment of speed, a five-point 
speed-regulating switch is located in the base of the fan. 
The contact points are of such construction, that the con- 
tact is positive and substantial. The standard winding 
and connections are for 100-108 and 110-120 volts, a third 
terminal being provided on the switch base to permit of 
proper connections being made for the voltage of the cir- 
cuit on which the fan is to be used. The speed-regulating 
coil is located in the base of the fan immediately above 
the switch. 

The fans will operate satisfactorily on all variations of 
voltage and frequency between five per cent. above or 
below that for which they are wound and connected, al- 
though the amount of speed variation will be affected by 
any change in either voltage or frequency, Each fan is 
provided with swivel and trunnion and ean be converted 
to a bracket type without extra parts. The trunnion is 
provided with a positive lock to hold the motor in any 
position it may be tilted. 

The oscillating.fan motors can be used as either desk 
or wall bracket fans without extra parts. When tilted 
from a horizontal adjustment, throughout its 120 degrees 
of oscillation, the air is blown in the same plane. When 
the motor is operating at full speed, it will make about 
six complete oscillations per minute, which has been found 
to be the number most efficient and best suited to the 
majority of conditions. The oscillating fans are not 
equipped with a multiple-speed switch. 

The Century ceiling fans are of the split-phase induc- 
tion type. The fan blades have a sweep of fifty-eight 
inches, and all fans are equipped with a two-speed switch; 
the slow speed being about 180 revolutions per minute on 
sixty-cycle circuits. 


Tuerk and H. E. Fans. 


The line of “Tuerk” and “HE” fans for 1911 offered by 
the Hunter Fan & Motor Company, 114 Liberty Street, 
New York, N. Y., comprise direct and alternating-current 
twelve and sixteen-inch desk and bracket fans of both 
swivel-and-trunnion and oscillating types, eight-inch desk 
and bracket, telephone booth and oscillating fans, two. and 
four-blade ceiling fans, and two and four-blade columns 
and counter fans. 

The “Tuerk” type C four-blade alternating-current ceil- 
ing fan with electrolier attachment, has a slow-speed in- 
duction motor with a two-speed regulating switch. The 
motor is equipped with four blades, the blades being per- 


Fig. 1.° Century Desk FAn. 


TuERK CEILING FAN. 
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manently fixed at a correct angle to the revolving rotor. 
The four blades are six and one-half inches wide at the 
tip and have a fifty-two inch sweep, operating at a speed 
of 225 revolutions per minute. The type C fan is adapted 
to frequencies of 25, 40, 50, and 60 cycles. ‘The electro- 
lier attachment with either two or four lights ean be at- 
tached to the bottom. on 


Western Electric Fans. 

Five new types have been added to the already large 
list of “Western Electric Hawthorne” electric fan motors 
and the line is now such that it will meet every requirement 
necessary to good ventilation. The most important addi- 
tion is a new mechanically-operated oscillating fan. The 
oscillating device consists of a double-worm reduction con- 
trolled by an oscillating lever, the gears being inelosed 
in a dust-proof case filled with lubricant. The fan ean 
be used either as a desk or a bracket type. The oscillating 
motion is very smooth and even, and wholly free from 
jarring. The range of oscillation is ninety degrees and is 
adjustable. 


Fig. 1. HAwrnorne Osciuuating anp Desk Fan. 


The success of the twelve-inch, alternating-eurrent, six- 


blade residence fan introduced last year has led the com- 
pany to place on the market this same style of fan for use 
on direct-current circuits and also an oscillating fan of the 
‘six-blade type. \As the increase in the number of blades 
allows the speed to be eut down without any decrease in 
the volume of air moved, this fan operates noiselessly, and 
because of this fact has become very popular. It ean be 
adapted for use either as a wall or bracket type and has 
two speeds. 

The line of “Western Electric Hawthorne” fans now 
consists of eight-inch, twelve-inch, and sixteen-inch desk 
and bracket fans; twelve and sixteen-inch oscillating fans; 
eight-ineh ‘slephone-booth fans; air operated and mechan- 
ically-operated oscillating fans, and a full line. of battery 
fans, ceiling fans, column fans and exhaust fans for all 
commercial voltages. These fans are made in various sizes 
for use on all standard commercial circuits, both alternat- 
ing current and direct current. 


Robbins & Myers Fans. 


The fans for the season of 1911 marketed by Robbins 
& Myers Co., of Springfield, Ohio, include the direct-eur- 
rent swivel-and-trunnion desk and bracket fans, oséillating 
fans, of both the self-starting and gear types, and the alter- 
nating-eurrent swivel-and-trunnion 
of the same type. 

The direct-current swivel-and-trunnion fan is known as 
model 15 and supersedes model 4. It is convertible into 


and oscillating fans 
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Fig. 1. Roppins anp Myers Bracker Fan. 


wall bracket fans without the use of an adapter. A posi- 
tive, rigid, vertical adjustment of the body in different 
position is secured by a strong wing screw which passes 
through a slot in the yoke and serews into the body. The 
switch lever of this fan works over a eam and takes a posi- 
tive position for each speed, so that it cannot bridge two 
contact points at the same time. The speed regulating coil 
is mounted on the switch base and is held by serews. — 
The alternating-current swivel-and-trunnion fans, known 
as Model W-S, is available in twelve-inch and six- 
teen-inch sizes.. These fans are of the single-phase, centri- 
fugal-switch, self-starting induction type and are thoroughly 
well designed, along the lines of the direct-eurrent fans. 
The oscillating fans of the self-starting, vane type for 
both direct and alternating-current are known as model 10. 
This fan is self-starting in all positions, as well as being 
convertible from a desk to a bracket fan without the use 
of tools or any other extra attachment. The fan is equipped 
with a worm-wheel operated with a thumb piece, so that 
the plane through which the fan swings may be adjusted 
by hand to a depressed or an elevated position of any angle 


desired. This adjustment applies to the fan used either 


as a desk fan or as a bracket fan. The oscillating move- 
ment will begin automatically whenever the fan is started, 
no matter in what position the fan may be stopped. 


A new fan which the Robbins & Myers Company is — 


placing on the market this year is the universal oscillating 
gear-type desk or bracket fan. These fans are for both 
alternating and direct-current and are known as Model 11. 
The reduction mechanism consists of a double worm and 
wheel train inclosed entirely in an oil-proof box and moy- 


ing the fan from side to side by a crank disk and pitman 


operating in a horizontal plane. 

The Robbins & Myers alternating-eurrent swivel-and- 
trunnion desk or bracket fans are known as Model 14 and 
are made in twelve-inch and sixteen-inch sizes only. The 


general construction of these fans are essentially the same 


as those already described. 


The New Carleton 6-inch Fan. 

The Carleton Company, of Boston, known as the manu- 
facturers of the “Imp” torch, has placed on the market its 
1911 model 6-inch fan, the outeome of several years of ex- 
perimenting and much investigation. This fan is primarily 


for desk use, but easily changed to the bracket type, the 


trunnion suspension permitting adjustmient at any angle. 
The bearings are bronze and of ample size, oil cups 
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are generously large, the commutator is built up, with mica 
insulating strips punched to shape and held in place rigidly 
under pressure. The brushes are of carbon with core of 
copper, this insuring perfect conductivity and long life. 
The finish is of black enamel with all bright parts nickeled 
on brass. 


CARLETON 6-INCH FAN. 


The amount of breeze delivered is surprising and greater. 
than would be desirable: blowing directly. The manufaetnr- 
ers claim that the fan is suitable for use in any place 
where a ceiling type fan is not required, and is well adapted 
for general home and office use, for picture shows, tele- 
plone booths, as a hair dryer, ete. It is practically noise- 
less, there is no sparking and it is furnished for A. C. or 
D. C. at the same price, and is also wound for seven volt 
battery current. The retail price is but $6.50. 


Fort Wayne Electric Fans. 

The line of fans placed on the market by the Fort Wayne 
Electric Works, Fort Wayne, Ind., for 1911 include a com- 
plete assortment of styles and sizes. The fans are de- 
signed for all standard voltages and frequencies, and while 
they are substantially the same in appearance as those of 
last season, there has been various improvements in im- 
portant details. 

The line includes eight-inch alternating and direct-cur- 
rent desk and wall bracket fans, both four and six blade; 
eight-inch alternating and direet-current telephone booth 
fans and eight-inch alternating and direct-current revolving 
fans; twelve-inch alternating and direct-current swivel-and- 
trunnion oscillating desk and wall bracket fans; sixteen- 
inch alternating and direct-current swivel-and-trunnion uni- 
versal desk and wall bracket fans. Also a complete line 
of alternating-current and direct-current counter-column, 


- floor-column and ventilating fans. 


Special attention is called to this year’s eight-inch fans 
which have a number of commendable features. They are 
neat in appearance, easily portable, noiseless, and give an 
especially efficient breeze. 


Dayton Fans. 

The line of fans for 1911 manufactured by Dayton Fan 
and Motor Co., Dayton, Ohio, consist of direct and alternat- 
ing ceiling, desk, and bracket types. The desk fans inelude 
the oscillating type in 12 and 16-inch sizes, the trinity and 
the 8-inch universal. The trinity type is adaptable to desk 
or bracket use and is furnished to operate on 30, 60, 110 
or 220 volts. The A. C. desk fans have two speeds, 1,500 
R. P. M. and 1,300 R. P. M., with automatie starting de- 


SOUTHERN ELECTRICIAN. 


vice, and adjustable for wall use. The 8-inch universal 
desk fans for direct current and for alternating current are 
The blades of these 
fans have an angle of 30. degrees and will diffuse a strong 
draft of air, with arrangements for use as swivel trun- 


suitable for residence or small office. 


Dayton Desk Fan. 
nion or bracket swivel trunnion. Another type of fan offered 
by this company is the water fan. This fan will operate 
on line of 60 pounds pressure with a speed of 1,780 R. P. 
M., which is as fast as an electric fan. The fan has a one- 
sixteenth inch jet and with 60 pounds pressure uses 455 
gallons of water in 12 hours. This fan can be used in a 
country residence where electric current is not available 
and where a water system of 60 pounds pressure can be 
secured. 


New Plant of the Morris Iron Company. 


Announcement has recently been made that the Morris 
Tron Company, suecessors to the Elmer P. Morris Com- 
pany, Frederick Iron Works, and Montrose Iron Works, 
are reconstructing their plant at Frederick, Md., for sup- 
plying ornamental posts, castings, and out-door lighting 
specialties. The plant will consist of seven buildings with 
a total floor space of some two and a half acres and will 
have direct connection with the Pennsylvania Railroad and 
the Frederick Railway. 


The sales office will remain at 98 West St., New York 
City, but the general offices will be installed at Frederick 
in a two-story building 

In addition to the line of ornamental poles, brackets, 
and electric light and railway fittings, this company will 
supply small castings, such as building columns, plain and 


ornamental; machine tool castings; grate bars; man-hole 


covers; frames and a general line of aluminum, brass, grey 
iron and semi-steel castings. 
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Ssuthern Construction News. 


This department is maintained for the contractor, dealer, jobber, manufacturer and consulting engineer: The 
material is obtained from various sources and includes the latest information on» new Southerm- engineering- and in- 
We ask the co-operation of new companies by furnishing authentic iMmformatiom in regard to 
organization and any undertakings. We also invite all those who desire new machinery or prices on electrical appa- 
No charge is made for the services of this department. 
to avoid errors in any item, and if such occur, we want to know about them. 


dustrial enterprises. 


ratus to make liberal usé of this section. 


Alabama. 


ALBERTSVILLE. A bond issue of $7,000 has been voted 
for the construction of an electric light plant. The engineer 
is: Jen We ubawlor 

BAY MINETTE. The 
plant to cost $20,000 is contemplated by the citizens. 
Ewing, W. H. Isabell are interested. 

HUNTSVILLE. The Huntsville Gas & Light Co. has been 
sold to a Philadelphia corporation of which M. R. HBanine is 
president and W. P. Voco, secretary. The capital stock of the 
new corporation is $300,000. 

MONTGOMERY. It is understood that Richard Tillis has 
secured engineers to prepare plans for the generating plant 
to be installed in the North Montgomery district. The pro- 
posed plant is said to be of 5,000 K. W. capacity. 

MONTGOMERY. It is reported that the Montgomery 
Light & Power Co. is to reinforce the hydro-electric plant at 
Tallassee, by doubling its capacity. 

TUSCALOOSA. Information is required by C. H,. Rudgles 
as to prices ona 2H. P. anda 7% H. P. three phase alternat- 
ing current motor. 


installation of an electric power 
HD: 


Arkansas. 


EDMONDSON. The Edmondson Electric Plant and Manu- 
facturing Co. has been incorporated with $50,000 capital stock 
and will operate an electric light plant and manufacture lum- 
ber. 

HARRISBURG. The Harrisburg Electric’ Light & Power 
Co. has been purchased by Morris Hayutin, and extensive im- 
provements will be made. 

HELENA. The Helena Gas & Electric Light Co. has been 
purchased by a Philadelphia syndicate and it is reported that 
improvements will be made to the extent of $350,000. A new 
power house will be built at once. Representatives of the 
syndicate are Newsburger, Henderson & Loeb, 

MARTICELLO. The electric light plant, which was re- 
cently destroyed by fire, is to be rebuilt. Boilers and a 75 
and 100 K. W. direct connected alternating current generator 
with the necessary auxiliary apparatus will be installed. It 
is understood that bids are asked for this equipment 

SNYDER. An issue of $4,000 in bonds has been voted for 
the extension of water works and electric light system. 


Florida. : 

JACKSONVILLE. The Stone & Webster Co., owners of 
the Jacksonville Electric Co., is preparing to expend a million 
dollars in improvement of the electrical property. A new 
power station of 2,500 K. W. capacity will be constructed and 
equipped and new cars will be added and extensive improve- 
ments made to the car lines. 

JACKSONVILLE. It is understood that bids will be re- 
ceived for the machinery and equipment of an isolated power 
plant for an apartment store and manufacturing purposes by 
H. J. Klutho. Board of Trade Bldg., Jacksonville, Fla. He 
also desires bids on vacuum cleaning systems for stores and 
offices. 

LIVE OAK. Bids will be received about April 1st for the 
construction of a $5,000 plant by C E. Jones, box 495, Live 
Oak, Fla. Mr. Jones is vice-president and general manager 
of the Live Oak Electric Light Co. : 

McDONOUGH. . Plans have been ordered by the city for 
an electric lighting system. It is understood that J. B. 
McCrary & Co., of Atlanta, Ga., have been elected as engineers. 

MICANOPY. It is reported that the installation of an 
electric light plant and water works system is under con- 
sideration for Micanopy. pF 

GAINESVILLE. Gainesville is discussing a new electric 
light plant and has engaged an electrical engineer to look 
into the matter of a plant to cost approximately $50,000. 

Georgia. 

BARNESVILLE. It is understood that the Central of 

Georgia Power Co., of Macon, is to furnish power for Barnes- 


ville. The current will be. brought to the city over trans- 
mission lines from the Forsyth substation. 


Every effort is made 


BAXLEY. The J. B. McCrary: Blectric Co., 
have submitted plans for installing an electric light plant. 
The proposed plant is to cost $12,000. 

CARTERSVILLE. Plans are under way, it is reported, 
for the issue of bonds to improve electric lighting and sew- 
erage systems. 

CARTERSVILLE. 
system between Cartersville and Atlanta, Ga., is being talked. 
If the project goes through it is expected that the Georgia 
Railway and Electric Co., of Atlanta, will extend their car 
line from Marietta, Ga. 

DOERUN. The city has recently authorized the issue of 
$15,000 for the erection of an electric light plant. 

COMMERCE. It is recently reported that development of 
Hurricane Falls, four miles West of Commerce, is under con- 
sideration by L. G. Hardeman, T. H. Dozier, of Atlanta, Ga., 
and H. W. Giliddine and J. S. Linler, of Cornelia, Ga. 

CUTHBERT. The Cotton Belt Telephone Co. is contem- 
plating the issue of $50,000 in bonds for improvement and 
extensions to its telephone system. ; 

DALTON. It is understood that contracts for the en- 
larging and removal of the water’ works and electric light 
plant have been awarded by the council. The expenditure 
is to be approximately $50,000. 

ELLAVILLE. It is understood that S. Edward Strange 
has under consideration the purchase of an electric light 
plant at Leesburg, Ga., and removing it to Ellaville. 

FORT SCREVEN. The installation of an electric plant 
and lighting system for Fort Sereven is announced. 

HAMILTON. It is reported that plans are under way for 
the enlargement of the electric light plant. 

MACON. Active work has begun for the formation of a 
company to build and operate a $200,000 hotel on the corner 
of Third and Cherry Streets. It is understood that Architect 
Stoddard, of New York, is conferring with the management 
in regard to the necessary structure required. 

MARIETTA. The city council has ordered an election to 
be held May ist for the purpose of voting on $20,000 for 
electric lights and $15,000 for sewerage tanks and water 
works. 

OGLETHORPE. The city is discussing the installation of 
water works and electric light system. The mayor can give 
other information. 

SAVANNAH. It is understood that the “great white way” 
of Savannah is now to be extended on Whitaker Street. 
Broughton Street, the main thoroughfare, has now the system 
its entire length. 

SYLVANIA, J. B. McCrary & Co., of Atlanta, has drawn 
plans for a new water works plant. It is understood that the 
city has taken over the Sylvania Water Supply Co. 

WAYCROSS. It is understood that an agitation for a great 
White way is going on in Waycross. 

WASHINGTON. The Washington Telephone Co. has plans 
under way for improvement to its system to the extent of 
$2,500.. The general manager is W. A Slaton, and give other 
information, 


Kansas. 

DODGE CITY. Bids to the extent of $25,000 have been 
voted by the city for the construction of an electric light 
plant and sewerage. 

KANSAS CITY. The city has voted $350,000 in bonds for 
a municipal light plant. The commissioner of light is’ J. A. 
Cable and can give othere information. 


Kentucky. 

BOWLING GREEN. It is announced that the board of 
public works desires bids on engines and pumps for the 
electric light plant. It is understood that the machinery will 
cost approximately $8,000. | 

CLINCHFIELD. According to reports the Clinchfield Coal 
Corporation has plans under way for the construction of a 
$500,000 electric power plant. : 

FRANKFORT. Prices are desired by L. L. Oberwarth on 
electrical wiring and telephones. 


of Atlanta, 


The matter of an inter-urban trolley 


APRIL, 1911, 


ne 


GRAYSON The capacity of the Home Light Company’s 
plant will be increased by additional generating equipment. 
It is understood that boilers are also to be installed. 

GREENVILLE. Reports state that J. L. Rogers has pur- 
chased the Elkhorn Consolidated Coal and Coke Co. An elec- 
tric power plant to operate coke ovens will be installed. 

HIChmAN. The Hickman Ice and Coal Co., is to add an 
electric plant to their works. It is understood that one 150 
K. W. alternating current generator is to be secured. 

JEFFERSONTOWN. It is reported that a lighting com- 
pany which will be given a twenty-year franchise will be 


formed at once and will spend $15,000 installing a plant. - 


Further information can be obtained from the commercial 
club. 

LA GRANGE. An electric light franchise has been re- 
cently granted to the Lewisport Electric Light Co., and it is 
understood that bids are to be open April 1st for the installa- 
tion of generating equipment. J. C. Emmick is manager of 
the company. ; 

LOUISVILLE. The Kentucky Electric Co., it is under- 
stood have arranged plans for the construction of a $500,000 
power plant. Sargent and Lundy, of Chicago, are said to be 
consulting engineers, and Lewis Streng the engineer for the 
Kentucky Electric Co. 

MAYSVitlE. A company has been formed known as the 
Maysville Public Service Corporation with a capital of $150,000 
to take over the gas and electric light and street railway 
properties. It is understood that the electric light plant will 
be enlarged by additional machinery. 

‘RICHMOND. The capital stock of the Richmond Electric 
and Power Co. has been increased and it is understood that 
improvements will be made. 

WHITESBURG. Arrangements have been Somapicted for 
the construction of an electric light plant at Whitesburg. 
The site for the power house has been purchased and work 
is expected to begin at once. 

Louisiana. 

GRETNA. It is reported that the construction of an 
electric railway from Gretna to Avondale is under considera- 
tion. It is further understood that a power house will be 
located in this vicinity of such a capacity as to furnish power 
for commercial lighting and motor loads. 


Missouri. 

MONNET. Plans have been prepared for an electric light 
plant by Rollins and Westover, Kansas City, Mo. 

ST. LOUIS. The Board of Public Works ‘is to install an 
isolated plant i nthe city hall at a cost of $70,000. 

ST. LOUIS. A factory building 75 by 125 feet, four stories 
high, is to be equipped with lighting system and electric 
elevators. The company is to be known as the Star Bucket 
Pump Co. of St. Louis, Mo. 

Mississippi. 

BOYLE. It is understood that an electric power plant is 
to be installed by N. E. Pitre and that he desires information 
on equipment. 

BYHALIA. The city council contemplates the installation 
of an electric light plant and water works system, bonds for 
which will be issued to the amount of $10,000. The mayor is 
Cc. M. Hendrick, and other information can be obtained from 
cenim. 

GULF PORT. It is understood that the Gulf Port and 
Mississippi Coast Traction Co. will place contracts in the 
next two weeks for the erection of a high tension, three 
phase, 13,200 volt transmission line 15 miles in length. The 
general manager of the company is W. F. Gorenfio, of Gulf 
Port, Miss. 

' LAUREL. The Laurel Light, Heat and Power Co. has 
recently been incorporated with a capital of $30,000 by J. T. 
Pullen, of Laurel, and R. J. Young, of Jackson, Miss. 

McCOMBS CITY. It is understood that the city council 
is considering the installation of an electric light plant. 

NEWTON. It is understood that the city has voted bonds 
to the extent of $11,000 for the installation of an electric 
light plant in connection with water works. The supervising 
engineer is said to be X. A. Kramer, of Mongolia, Miss. 

TAYLERTOWN. It is understood that the city council is 
considering the installation of an electric plant and water 
works system for Taylertown. X. A. Kramer, of Mongolia, 
Miss., is to act as engineer. ; 

TUPELO. A bond issue of $50,000 has been voted by the 
city for improvements in electric light plant. Further in- 
formation may be obtained from C. E. Goodlet. 


‘ North Carolina. 


CHARLOTTE. Work is to commence at once on the pro-° 


posed Inter-urban Railway system by the Piedmont North- 
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ern Railway Co. 
son, 


The road will link the towns, from Ander- 
Spartanburg, Greenville, S. C., to Charlotte and on to 
Salisbury, High Point and Greensboro, and perhaps to Dur- 
ham and Winston-Salem. The road will cost in the neighbor- 
hood of $10,000,000 and both freight and passenger business 
conducted. 

LENOIR. It is understood that the Lenoir Chair Co. will 
equip its new factory with electric drives. 

LEXINGTON. It is understood that the city will vote 
about April ist on granting a franchise to the Lexington 
Light and Power Co., to furnish electric lights to Lexington. 
The mayor-can give other information. 

RUTHERFORDTON. An issue of $35,000 in bonds has 
been voted on for the construction of a water works system 
and electric light plant. 

SMITHFIELD. At a recent election, $55,000 in bonds was 
voted for the installation of a water works System, electric 
light plant and sewerage system. Gilbert White, of Durham, 
N. C., is engineer in charge of the work, and H, L. Skinner is 
town clerk. 

SUMTER. Prices are wanted on water, electric and gas 
light supplies by G. S. Jackson, manager of the Jackson 
Water Works Co. 

WILMINGTON. It is understood that R. W. Hex, al fPiy 
desires catalogues and prices on electrical fixtures for an 
apartment house, 

WINSTON-SALEM. The Norsleet Hardware Co. desires 
manufacturers to send catalogues of gas, electric and com- 
bination fixtures. 


Oklahoma. 


BARTLESVILLE. The prices on an isolated plant equip- 
ment for a hotel to cost approximately $100,000 is desired by 
J. H. Bullen, of this. place. 

CHICKASAW. It is reported that the Chickasaw Cotton 
Oil Co. is in the market for machinery for an electric light 
plant. The superintendent of the company is R. G. Latting, 
and will receive communications, 

DURANT. It is reported that $17,000 has been authorized 
by the city for the construction of an electric light plant. 
The superintendent can give other information. H. C. Lent 
is the engineer in charge. 

WAUKOMIS. It is reported that work is soon to com- 
mence on the construction of an electric light plant for which 
citizens have recently voted. : 

WOODSBURG. This place has under consideration the 
issuing of $30,000 in bonds for a lighting plant. 


South Carolina. 

COLUMBIA. A municipal lighting plant is under con- 
sideration for the city to cost approximately $40,000. Coun- 
cilman W. S. Steiglitz can give further information. 

DILLON The electric light commission will soon begin 
the erection and installation of an entirely new electric light 
plant. Bonds were voted last summer to the amount of 
$15,000 for this purpose and the present property is valued 
at $7,000, giving the commissioner about $22,000 to put into 
a new plant. The commission is composed of A. Js P. Cun- 
ningham, E. D. Elliott, and M. A. Stubbs. 

GREENVILLE. It is reported that the work on the new 
inter-urban line of this section has been started. Stewart & 
Jones, of Baltimore, is the contracting firm doing the work. 
It. is understood that the terms of the contract give 120 days 
for the building of the line between Charlotte and Kings 
Mountain. 

ORANGEBURG. It is understood that Orangeburg is to 
have a “great white way” and that work has begun on the 
installation on the first of the system. 

.ALTERBORO. It is recently reported that an electric 
light plant project is being supported by J. D. Grover, G. A. 
Brown, G. J. Blanchard. 


Tennessee. 

AUSTIN. An investigation has been carried on by C. J. 
Hardy gf the firm of Ford, Bacon and Davis, of New Orleans, 
to determine a suitable situation for the construction of a 
dam across the Colorado River and the instalation of a 
hydro-electric plant. 

BIG SANDY. An electric light plant is under consideration 
by the autHorities at this place. 

CHATTANOOGA. It is understood that a $35,000 apart- 
ment house three stories and basement will be erected by 
Geo. T. and T. E. Hall. The building will be equipped with 
steam heat, gas and electric lights. Plans have been drawn 
by C. G. Barnwell and C. T Jones, of Chattanooga. 

CHATTANOOGA. According to proposed plans an electric 
power plant is to be installed together with improved hot 
blast stoves by the Citico Furnace Co. 
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COAL CREEK. 
planning to erect an ice plant and laundry. 

JACKSON. The city is to construct and equip an electric 
light plant. R. L. Beare is in charge of the work for the city. 

JACKSON, It is understood that the city council is in- 
terested in ornamenting street lighting fixtures for the busi- 
ness section. R. L. Beare is chairman of the committee. 

KNOXVILLE. It is understood that the Dirby Coal Min- 
ing Co. is in the market for direct current generators and 
motors. C. H. Thompson is manager of the company. 

LYNNVILLE. The Lynnville Mill and Elevator Co. is to 
install an electric light system. It is also reported that this 
company is to remodel an old mill and install new machinery. 

MANCHESTER. A bond issue of $20,000 has been author- 
ized and preparations are being made to erect an electric 
liguu plant and water works. 

MEMPHIS. According to reports, the Ocodee Gas Engine 
Co., of Beloit, Wis., is to establish a plant at Memphis. 

MEMPHIS. A municipal electric light plant is under 
consideration. Officials, it is understood, are inspecting and 
investigating plants of other cities for information on the 
subject. 3 

NASHVILLE. It is understood that the Nashville Rail- 
way and Light Co. is to install a new steam turbine and 
make other improvements to their system. 

SHELbDY»y,uLE, According to reports J. F. Boyd, of the 
local electric light company, will install a new 500 K. W. 
turbine early in the summer. 

Texas. 

ALVIN. A water works plant and distributing system and 
also an electric light and ice plant will be installed by H. P. 
Rhodes, Houston, Texas. 

CRYSTAL CITY. An electric light and ice plant is being 
installed by E. C. Robinson, St. Louis, Mo. 

FORT WORTH. According to reports the Stone & Webster 
Syndicate, of Boston, has completed arrangements to construct 
an inter-urban railway between Fort Worth and Cleburne 
and is ready to begin construction as soon as the right of way 
has been provided by the citizens. The equipment is said to 
be similar to that used on the Dallas-Fort Worth inter-urban 
road. 

FLATONIA. The Flatonia Ice, Water and Electric Light 
Co. is installing a new power plant to provide electric lights 
for the town of Flatonia. 

GEORGETOWN. About $35,000 will be expended in im- 
provements on the municipal water and light plant. New 
generating equipment will be installed and other improve- 
ments made. 

LOCKHART. The Lockhart Water Works and Power Co. 
is installing a new ice manufacturing plant and will also 
install motors and other equipment in the power plant. 

imiSSION. The company has been recently organized with 
a capital stock of $60,000 known as the Mission Cotton Oil 
Co. This company will establish a cotton seed oil mill, a 
water works plant and distributing system and also an 
electric light plant at Mission. 

RAYMONDSVILLE. Plans are under way for the installa- 
tion of a water works an delectric light system for Ray- 


mondsville. It is understood that S. L. Gill and James Lagro 
are interested. 
SAN ANTONIO. Reports state that $35,000 will be ex- 


pended in remodeling the power plant of the San Antonio 
Gas & Electric Co. Boilers and machinery will be installed in 
the gas plant also at an approximate cost of $58,000. Dx- 
tensive improvements are also planned for the street car 
lines. \ 

THXAS CITY. The Texas City Electric Light & Power 
Co, has been incorporated with $100,000 capital stock by R. C. 
Trube, F. N. Danforth and William Dossett. 

WACO... A bond issue of $250,000 has been voted for the 
erection of a municipal electric light and power plant. The 
plans will be prepared immediately and the work started as 
soon as the bonds can be issued and sold. 


Virginia. 


ELKTOWN. W. H. Marshall reports that he desires 
prices on electric motor. 
RICHMOND. The construction of an overhead distribu- 


tion system for the municipal electric plant is under way. 
It is reported that the city engineer is securing estimates on 
the system. E. W. Traford is the engineer in charge and can 
give other information. 

RICHMOND. An apropriation has been adopted by the 
council for the extension of lights on Broad street.. The ap- 
propriation is stated at $9,000. 

WAVELEY. A bond issue of $7, 000 has been voted for 
the construction of an electric light plant. Z 
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“The Coal Creek Electric Light Co. is 


Book Reviews. 


EXPERIMENTAL ELECTRICAL ENGINEERING AND 
MANUAL FOR ELECTRIC TESTING. By V. Karapetoff. Pub- 
lished by John Wiley & Sons, New York, N. Y. Second edition 
revised and corrected in two volumes. 
Vol S35.) 0s6 Volt 2,-2.5 0- 

The work, Experimental Electrical Engineering and Manual 
for Electrical Testing, was prepared by the author principally 
as a laboratory manual for general electrical engineering 
work in colleges. The first edition proved that its concep- 
tion was based upon a thorough understanding of the demand 
of students and electrical engineers in general, as the work 
has been successful not only in connection with the author’s 
own instruction but by others in various places. The work is 
not only a manual for engineering students, it is a reference 


text covering broadly the field of electrical engineering. The. 


important and complete theory of various apparatus is treated 
separately from the experimental directions to be carried out 
when performing tests. : 

In the new edition the original volume has been divided 
into two. Vol. 1 contains. all of the elementary and funda- 
mental measurements and the principal experiments and tests 
of direct and alternating current machinery. Vol. 2 contains 
comparatively advanced and special tests suitable for more 
advanced students. This work by one of the foremost engi- 
neers and teachers in electrical engineering, is in a class by 
itself, There is no other work of exactly the same design 
and covering exactly the same ground. To the electrical pro- 
fession in general, it is not necessary to recommend this 
work other than to say that the first edition of the book 
received comments from nearly every electrical journal in 
the country and abroad and has been accepted by the fore- 
most engineers and educators as come et thorough and 
original in every detail. 

THE HLNCTRIC. CERCUITY S By ve Karapetoff. Sold by 
Corner Book Stores, Ithaca, N. Y. Price, $1.50. Prof. Kara- 
petoff’s work on the electric circuit is a companion pamphlet 


to the magnetic circuit and is intended to give the student of 


electrical engineering the theoretical elements necessary for 
calculation of the performance of dynamo-electric machinery 
and transmission lines. The subjects treated are presented 
in a clear concise manner characteristic of other works by 
this author. Beginning with the elements of direct current 
and alternating current circuits, the work develops into a 
carefully outlined analysis of the complex quantities found in 
alternating current systems. For the engineer who desires 
to have at hand an authority on the elementary theory of 
alternating current systems, we heartily recommend this 
work. 

IGNITION HANDBOOK. By H. R. Van Deventer. Price, 
50 cents, bound in paper. This handbook is a common sense 
treatise describing electric ignition systems fof internal com- 
bustion engines. It takes up modern ignition equipment for 
high and low tension systems and the methods of installing 
and operating same. The book is carefully illustrated and 
numerous details gone into in a very clear and interesting 
manner. Those who are using magnetos for ignition of in- 
ternal combustion engines will find much of value in this book. 

DATA. Publication office, 92 LaSalle St., Chicago; Edward 
Wray, Managing Hditor. Subscription $1.00 per year. Monthly. 
Beginning with September, 
as DATA, devoted exclusively to engineering information, has 
been published at the above address. The name DATA fittingly 
applies to this publication, due to its nature and make up. 


Further than being a monthly publication, it is arranged so — 


that it can be converted into a convenient and valuable card 
system. The pages are 3x5 arranged with headings in such 
a way that the material can be filed by subjects. We heartily 
recommend this publication to every engineer who values 
information and data in condensed form and endeavors to 
keep this information revised to date. The publication covers 
an extensive field and the information which has been pie- 
sented since the September issue indicates that it is to fill a 
large place in recording engineering information. 


Personals. 

EDWARD H. BUSSEY, who has recently succeeded M. S. 
Allen as telephone sales manager for the Atlanta house of 
the Western Electric Company, is a native Georgian, having 
been born and reared in Cuthbert, Southwest Georgia. During 
his boyhood, Mr. Bussey was attracted by “the Voice of the 
Wire,” and accordingly spent his spare time and vacations as 
operator, instrument setter and trouble shooter of the local 
exchange in Cuthbert. The benefit of a technical course at 
the Georgia School of Technology, where first honor was 
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awarded him, was his. After graduation, he was -fortunate 
enough to secure an appointment to a student's course in the 
engineering department of the Southern Bell Telephone and 
Telegraph Company. After twelve months student work, Mr. 
Bussey was assigned a regular engineering inspector’s place 
and for two years was emploved as a specialist in standardiz- 
ing the methods and material used by the Southern Bell 
Company. 


Epwarp H. Bussey. 


Having previously come in contact with practically all 
branches of the telephone industry except the commercial, an 
opportunity for gaining this experience presented itself in the 
shape of an offer as General Manager of the Georgia-Alabama 
Telephone Company at Cuthbert, Georgia, which was accepted. 
While in that position, the Western Electric Company, realiz- 
ing that Mr. Bussey was familiar with all branches of the 
telephone art, offered him a position as sales engineer for the 
Atlanta house, and the offer was accepted. His thorough 
familiarity with his specialty and acquaintance throughout 
this territory fits him splendidly to assume the responsibilities 
of his new position as telephone sales manager in the Western 
Electric organization. 

H. S. GIBBS, who for several years has been connected 
with Southern manufacturing industries, advises that he is 
now in a position to act as Southern representative for a 
‘reliable Eastern or Western house. Mr. Gibbs’ address is 
617 Pacific Electric Bldg., Los Angeles, California. 


Industrial Items. 


THE NEW YORK INCANDESCENT LAMP CoO., of 134 
West 14th Street, New York City, has been incorporated 
with a capital stock of $150,000 to manufacture carbon and 
metal filament incandescent lamps. The officers of the com- 
‘pany are G. A. Pfizer, of Paris, France, president; Charles 


Pfizer, of the Charles Pfizer & Company, chemical manufac- « 


turers of Maiden Lane, New York City, vice-president; F. I. 
Lyden, of the banking house of Wasserman Bros., 42 Broad- 
way, New York City, secretary and treasurer; and E. W. 
Boyce, electrical engineer and general manager. Mr. Lyden 
has, for a number of~years, been well known throughout the 
South, and is a,son-in-law of Dr. Henry L. Wilson, of Atlanta, 
Ga. . ‘ 

The central location of the company, to all railroad 
steamship lines from New York City, combined with the large 
stock of standard lamps that they carry, should prove to be 
advantageous to buyers who desire prompt shipment. This 
company believes strongly in the possibilities and future of 
the South and. will make a specialty of introducing their 
goods to Southern buyers and assisting them with, illumi- 
nating problems. 

FLOUR CITY ORNAMENTAL IRON WORKS. Minne- 
apolis, Minn. This company calls attention to the resistance 


and 
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which the Corinthian design of their decorative lamp posts 
offered to the recent fire in their city. The posts were 


stationed on the sidewalk around the entire block which was 


the center of the intense heat. This resistance to expected 
ruin of the decorative lighting system of the city, saved a 
considerable sum in the'repairs to same, and gives an idea 
of the substantial features of the posts. 

THE RAIL JOINT COMPANY advises that since March 
1, 1911, the address of the company’s office in Chicago has 


been Room 215, Railway Exchange building. All friends and 
customers are asked to note this change and correct address 
formerly used. 

THE. FORT WAYNE ELECTRIC WORKS, Fort Wayne, 
Ind., announce the appointment of Sam A. Hobson, formerly 
with the Wesco Supply Co., as manager of the St. Louis office. 


; H. M. BYLLESBY & CO., of Chicago, has published 
in pamphlet form the address of Arthur S. Huey, vice-presi- 
dent of the company, delivered before the second annual 
convention of the organization in January of this year. The 
subject treated is ‘The Ethics of a Franchise,’ and is a 
valuable, interesting and liberal conception, of the whole 
situation. The key note struck by Mr. Huey was that the 
utility corporation should look upon a franchise as a trustee- 
ship to be administered in the interests of the people as well 
as the company. 

THE VICTOR ELECTRIC CO., Chicago, 
about May 1, into larger and better 
corner of Robey Street on Jackson Boulevard, 
being known as the Victor Electric building. 


BO 
quarters 
the 


expec, te 
at the 
building’ 


move 


The company now occupies the entire second and third 
floors of the north section of the building at 55 to 61 Market 


street. The officers of the company are: Charles F. Samms, 
president; Julius B. Wantz, secretary. The company’s new 
building is to be 90 by 1380 feet in ground area, with four 


stories and basement, and will cost $70,000. The entire space 


will be occupied by the Victor company. 


Trade Literature. 


THE RENEW LAMP CoO., of Boston, is now represented in 
Cincinnati by F. J. Norris with offices at 1810 First National 
Bank building. Mr. Norris will have charge of their business 
in Southern Ohio, Southern Indiana and Kentucky where their 
shown a material increase during the past 


business has 


season. 

JAMES G. BIDDLE, Philadelphia, Pa. The following cata- 
logues have been received descriptive of electrical and scien- 
tific apparatus handled by this company: Meggers and Bridge- 
Meggers; Frahm Resonance Frequency Meters; The S. H. 
Standardizing Set for standardizing A. C. and D. C. Instru- 
ments; Tachometers, electrical, centrifugal, and vibration 
types; The ‘“S-H” Precision Transformers for Current and 
Potential and the S.-H. Precision wattmeters for use with 
transformers, The bulletins devoted to meggers and bridge- 
meggers takes up the Evershed megger describing in detail 
its construction, operation and application. Special directions 
are given for using the instruments for testing insulation 
resistance of D. C. motors and dynamos, explicit directions 
being given and diagrams of circuits. All of the above named 
bulletins are well illustrated and contain valuable and useful 


information on the subjects treated. 


BETTS & BETTS CO., New York, has recently 
catalogues No. 61 and No. 62. No. 61 describes color caps 
manufactured by the company to be used on signs to give 
color effects. The catalogue illustrates various types of signs 
showing effects produced. Bulletin No. 62 describes various 
types of flashers manufactured by Betts & Betts Co., giving 
numerous illustrations of not only flashers but types of signs 
which they operate. The bulletin is complete in every detail 
and gives much information of interest to central stations 
and contractors. 

THE DAYTON FAN AND MOTOR CO., Dayton, Ohio, has 
recently issued and circulated their fan motor bulletin. This 
bulletin takes up several types of direct and alternating cur- 
rent fan motors giving complete information and details of 
construction. The types include ceiling fans, desk fans for 
A. C. and D. C. circuits, wall fans, and oscillating desk fans, 
Another type of fan treated is the water motor fan. This fan 
is operated from a water main at 60 pounds pressure, the 
speed of 12-inch blades being 1780 r. p. m. 

THE DISPATCH MFG. CO., Minneapolis, Minn., manu- 
facturers of the Dispatch electric oven, has issued booklets 
descriptive of this apparatus. These ovens are especially de- 
signed for laboratories, bakeries, ete. 
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THE FORT WAYNE ELECTRIC WORKS. Among fhe 
attractive fan motor bulletins recently distributed by various 
manufacturers of fan motors displaying and describing the 
offerings for 1911, the Fort Wayne Blectric Works have one 
of the most unique productions both in design and make up. 
The cover is of white material upon which the name Fort 
Wayne Hlectric Fans with the Fort Wayne trade mark is 
embossed. The 26 pages contained in the bulletin are de- 
voted to the different types of fans, many of which are of 
new design. The fans are built for operation on standard 
voltages and frequencies and include the desk, bracket, ceiling 
and other types of standard designs. 

WESTERN ELECTRIC CO. The fan motor bulletin for 
1911, published recently by the Western Blectric Co., contains 
besides the number of standard fans which this company has 
offered in previous seasons, a number of new designs. In 
addition to the six blade residence fans for alternating cur- 
rent furnished last year, this type is offered for direct cur- 
rent. <A 32-inch direct current ceiling fan is also offered and 
12 and 16-inch exhaust fans. The bulletin completely de- 
scribed the various types before placed on the market as 
well as the new types for 1911. The Hawthorn fans are 
designed for every condition of service and include all the 
standard types for home, office, factory, hotels, etc. 

THE CUTLER-HAMMER MFG. CO., Milwaukee, Wis., has 
recently published a folder entitled “The Thomas Meter.” 
This meter is a new product invented by Prof. Carl GC. 
Thomas, of Wisconsin University. The meter is intended for 
indicating, integrating, or graphically recording the quantity 
of flow of gases including air at any pressure and at any 
temperature independent of fluctuation of pressure or tem- 
perature. The operation of the meter depends upon the 


principle of adding electrically a known quantity of heat to 


the gas and determining the rate of flow by the rise in tem- 
perature of the gas between inlet and outlet of the meter. 
The bulletin takes up in detail the features of construction, 
the operation and application of the meter. Information will 
be furnished upon request by the company. 

H. W. JOHNS-MANSVILLE CO. Catalogue No 407 taking 
up the subject of J.-M. Linolite System of Lighting, is being 
circulated. The bulletin is neatly printed in colors and the 
method of treating the subject is such as to give a clear idea 
of the construction application and use of the Linolite light 
and reflectors. The system is shown for use in illuminating 
show cases and show windows. 

SEMCO VACUUM CLEANER CO., of Nashville, Tenn., 
has interesting literature on the Semco Vacuum Cleaner. 
This cleaner has only one moving part, namely, the revolving 
part, which creates the suction. The dust is collected in a 
large bag and the machine is well adapted to. all kinds of 
cleaning such as carpets, draperies, etc. Information will 
be sent on request to the company. 

THE AMERICAN ELECTRIC HEATER CO., Detroit, Mich. 
Catalogue No, 25 has been received descriptive of the current 
consuming devices manufactured by this company. These 
devices include electric irons, disk stoves, percolators, electric 
radiators, curling iron heaters, soldering irons, glue pots, etc. 
Bulletin contains 100 pages and is well illustrated containing 
complete information in regard to the construction and cur- 
rent consumption of the different devices, 


THE ELECTRIC FIRELESS COOK STOVE CO., Buchanan, 
Mich. This company has recently circulated literature de- 
scriptive of their cabinet and range electric cook stove. 
Literature contains interesting information and data on the 
cost of operating the stoves as well as a price list for the 
various types and sizes. 


THE BISSELL MOTOR CoO., 226 Huron St., Toledo, Ohio, 
has issued a folder descriptive of the Bissell motor used on 
sewing machines. The Bissell motor operates in the position 
of the driving wheel on the head of the machine and can be 
used on the drop head machine as well as any other. 


VULCAN ELECTRIC HEATING CO. has issued circulars 
showing electrical soldering and branding devices and electric 
curling irons. These tools are very desirable for introduction 
by Central Stations, because they can be used in large quanti- 
ties, make heavy aggregate consumption during the most 
desirable hours of the day while at the same time recom- 
mending themselves to the users because they will save them 
money in operating their plants. 


‘THE BIRTMAN ELECTRIC CoO., 12 N. Clinton Street, 
Chicago, Ill., the manufacturers of the Bee Suction Cleaner, 
has issued literature descriptive of their apparatus. Their 
small booklet entitled “The Bee Suction Cleaner and Reno- 
vator,” gives complete information on the design and uses 
of the device as well as a price list of the complete outfit 
and parts. 
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WESTINGHOUSE ELECTRIC & -MFG. CO., Pittsburg, 
Pa. Among the electrical manufacturing companies circu- 
lating extensively, literature intended to increase the off 
peak load of central stations, this company is one of the 
first. The line of apparatus manufactured and exploited 
includes small motors and heating devices of all types and 
for all purposes. The Westinghouse general utility moter is 
one of the most prominent features of the small motor Iine, 
this motor being designed so as to be operated on various 
devices about the home. The motor can be applied to the 
sewing machine, buffler, exhaust blower, grinders, small 
lathes, etc. This company has also placed in the market for 
the season of 1911 an extensive line of fan motors for office, 
residence and store use. 


DIEHL MFG. CO., Elizabethport, N. J., through several 
bulletins has announced a line of ceiling and universal 
electric fan motors for the 1911 season. The bulletin is 
known as No. 24 and includes various types and designs of 
fans. It also gives price list and various details as to the 
design. This company is circulating literature descriptive 
of the Diehl motors for driving sewing machines and the 
Diehl motors for exhaust fans. THe motors for driving 
sewing machines are manufactured for alternating current 
and also for direct current, in sizes from 1/25 to 1/5 of a 
H. P. and for operation on 110 and 220 volts. 

ILG ELECTRIC VENTILATING CO., of Chicago, has cir- 
culated numerous bulletins taking up the Ilg fans and blow- 
ers. A feature of the literature turned out by the Ilg Electric 


Ventilating Co. is the large amount of valuable data included. 


This data is arranged in tables and is very useful in the 
determination of not only the sizes of fans and blowers but 
in computations involving air pressure and velocity and the 
action of air under various temperatures, etc. The complete 
bulletin contains 72 pages and illustrates a number of types 
of different designs of fans and blowers. 

THE EMERSON ELECTRIC & MFG, CO., 2024 Washing- 
ton Ave., St. Louis, Mo. This company is prepared to furnish 
upon request a bound volume containing the various bulletins 
of the company descriptive of single phase induction motors, 
multiphase induction motors, direct current induction motors, 
electric forge blowers, electric furnace blowers, direct con- 
nected exhaust fans, dentists and jewelers lathes, buffing and 
grinding lathes, sewing machine motors, washing machine 
motors,.and special motors for special purposes. The bulle- 
tins contained in this volume give complete information on 
the motors of the various headings given and is indexed in a 
way which makes the volume a handy reference to small 
motors of various designs for different purposes. 

BARNES MFG. CO., Susquehanna, Pa. Descriptive of the 
Barns variable speed motor, this company has issued a bulletin 
and several circulars. The bulletin takes up the details of 
construction of the Barnes electric motor for both alternating 
and direct current. The motors are manufactured in two 
sizes, 1/12 and 1/8 H. P., and are suited to office use and oper- 
ating dental instruments. 

THE HOLZER-CABOT ELECTRIC CO., of Boston, Mass. 
A complete file of bulletins from the Holzer-Cabot Electric Co. 
has come to hand and a number of new bulletins are included 
descriptive of direct current motors and dynamos, plating 
dynamos, poly-phase alternating current motors, single-phase 
alternating current motors, and elevator motors. The bulle- 
tin gives interesting information in connection with the con- 
struction and operations of the motors, numerous illustrations 
also being given to show methods of connection and features 
of construction. i 

ELECTRO-MAGNETIC TOOL CO., of Chicago, Ill. Bulle- 
tin No. 2, descriptive of Model No. 5 electric hammer for 
drilling concrete brick and stone has recently been received. 
‘The bulletin contains 16 pages and takes up the various fea- 
tures of the electrically driven drill showing illustrations of 
the various work which has been performed by them. 

THE A. L. SYKES MFG. CoO., 129 Bast Pearl St., Cincin- 
nati, Ohio. Literature has recently come to hand that this 
company is circulating among central stations and possible 
buyers of the Quad electric stove and fireless cooker. This 
literature is in the form of direct letters and presents argu- 
ments’ by which the reader is informed of the service which 
can be rendered by the Quad electric stove. To the central 
station, day load arguments are presented and the profit of 
handling the stove is plain. 


THE ECONOMY ELECTRIC CoO., 217 Fulton St., Brooklyn, - 


Naf Ye Literature descriptive of what is known as_ the 
Economy high efficiency electric arc lamp, has recently been 
issued by this company. The are lamp is designed for out- 
door and in-door use and for multiple on direct or alternating 
current. ‘ 
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PNEUVAC CO., Blakes Bldg., Boston, Mass., has issued 
interesting literature descriptive of the Pneuvac electric 
vacuum cleaner, This cleaner possesses many interesting 
features. For this cleaner there is claimed frictionless 
mechanism, powerful vacuum and immense displacement of 
air. Literature will be sent upon request. 

NEW YORK ELECTRIC TOOL CO., 136 Liberty St., New 
York City. A bulletin has been received descriptive of the 
portable electric drill, reamers, bench grinders, buffers and 
other special electrically driven tools manufactured by this 
company. The bulletin shows numerous illustrations of these 
tools and gives complete information as to construction and 
operation. 

THE FLOOR SANDING & POLISHING MACHINE CoO., 
Philadelphia, Pa., is advertising floor polishing machines 
through attractive literature in the way of folders and 
booklets. The machine itself is a very simple device, com- 
posed of a carriage haying propelling wheels and a motor 
mounted on the carriage, and abraiding roll is placed in 
front of the motor covered with sandpaper or other abrasive 
material. The machine is propelled by its own power and 
only requires guiding to operate it. Power is obtained from 
any electric circuit and the machine operated very economic- 
ally. 

QUARTZ LIGHT CO., 1109 Locust Street, Philadelphia, 
is circulating interesting information on electric radiators. 
The radiators are the invention of C. O. Bastian and present 
many interesting features. They consist of glowers or quartz 
tubes containing spiral wires. As the quartz is transparent 
to heat, the heat from the red hot spirals passes through the 
_ Quartz making the radiator an economical method of heating. 
The radiators consume 750 watts and the elements last from 
2,000 to 3,000 hours. 

THE A. J. SEAR CO., manufacturers and specialists in 
power coffee mills and meat choppers, has an illustrated 
catalogue descriptive of their. products containing useful in- 
formation and data on these devices to those interested. 

THE PROMETHBHUS ELECTRIC CO., of 236 Hast 43rd 
St., New York, have recently forwarded catalogue descriptive 
of their current consuming devices. These devices include 
food and water warmers, water kettles, chafing dishes, toast- 
ers, electric ranges, plate warmers, air heaters, curling iron 
heaters, electric irons, glue heaters, sterilizers, ete. The 
bulletin contains information descriptive of these products 
as well as the different capacities and current consumption 
of each. 

VORTEX VACUUM CO., Watertown, New York and Bos- 
ton, Mass., is circulating a bulletin descriptive of Vortex 
electric suction cleaners. The cleaner is designed for electric 
motor operation and also hand operation. Its construction is 
very simple and its operation effective in all kinds of clean- 
ings about the residence or office. 

MANHATTAN ELECTRICAL SUPPLY CO., Jersey City, 
N. J., and New York, 17 Park Place. Literature has been 
received from this company descriptive of a complete line of 
current consuming devices. The line includes latest designs 
of percolators, chafing dishes, electric cookers, electric irons, 
heating pads, toasters, disk stoves, glue pots, etc. The com- 
pany also handles a fan operated from a battery. Information 
in regard to their electrical devices will be sent upon re- 
quest. ; 3 

ROSENFIELD MFG. CO., 585 Hudson St., New York. A 
folder descriptive of the Magic electric suction cleaner manu- 
factured by this company has recently been received. This 
cleaner is simple in construction, the suction fan being driven 
by a motor and the whole machine mounted on two wheels, 
guided by a handle. The dust is collected in a bag attached to 
the cleaner. The device is effective in cleaning carpets, rugs, 
and other fabrics. 

CADILLAC BLECTRIC MFG. CO., Cadillac, Mich. Folders 
descriptive of an electric stove and toaster are published by 
this company illustrating and describing a small electric 
stove for use in a sick room or on the dining table It is 
designed for two heats and is very effective in keeping food 
warm and for light cooking. 

THE TREGONING ELECTRIC MFG. CO., of Cleveland, 
Ohio, has issued a 36-page catalogue descriptive of electrical 
specialties. The catalogue although small in size, contains 
information and illustrations of all the. products manufac- 
tured by the company as well as the list prices. 

THE STONE & WEBSTER ENGINEERING CORP., of 
Boston, Mass., has reprinted from the Electric Railway Jour- 
nal and bound in booklet form the description of the Seattle 
Railroad. The booklet is well illustrated with views showing 
construction features of road bed and equipment. 

THE WESTERN ELECTRIC COMPANY announce that 
the 1911 Fan Motor bulletin is now ready for distribution. 
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This is listed in the series of publications of that company as 
bulletin No. 5352. It is contained within a stiff cover of 
bluish gray, with an attractive design. This bulletin lists 
“Hawthorn” Fan Motors under the following heads: Desk 
and Bracket, Oscillating, Residence, Telephone Booth, Bat- 
tery, Ceiling and Column Fan Motors and Ventilating Outfits. 
Illustrations and tables of prices are given for each type. A 
copy of this bulletin will be forwarded upon request addressed 
to any of the Western Wlectriec houses. - 

THE HARLEY MACHINE & MFG. CO., of Springfield, 
Mass., is circulating a booklet descriptive of the Harley Ad- 
justable Electric Light Fixture for use in factories, offices and 
laboratories. 

THE ENGINEERING DEPARTMENT OF THE NA- 
TIONAL ELECTRIC LAMP ASSOCIATION has sent out 
bulletin number 15, on Hlectric Sign Lighting. The bulletin 
contains valuable data on performance, economy, equipments 
and applications of mazda and carbon sign lamps. 

THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, 
Ind., has recently issued a bulletin describing a new electric 
rock drill recently placed on the market. This rock drill iS 
the result of several years development and ‘experimenting 
under the most severe conditions of actual working to which 
such machines are subjected. The bulletin gives illustrations 
of the rock drill and a complete description. ‘The bulletin 
will be sent to those who request it from the company. 

BANNER ELECTRIC CO., the illumination of the mag- 
nificent new Allegheny County Soldiers’ Memorial of Pittsburg, 
Pa., is illustrated and described in an attractively executed 
booklet just issued by the Banner Electric Company of Youngs- 
town, Ohio. This publication will be of espetial interest to 
electrical and illuminating engineers, owing to the fact 
that the edifice in question is considered by many to be 
the most perfect example of artificial illumination in the 
world. Printed on smoked rhododendron coated paper, with 
embossed covers, silk stitched, and illustrated with seven 
views in full color as well as with a number of small thumb- 
nail sketches, the booklet itself presents an artistic and dis- 
tinctive appearance that is quite in keeping with the illu- 
mination which it describes. 

THE BOSSERT CO., Utica, N. Y., has recently issued a 
folder descriptive of Bossert boxes. These boxes are espe- 
cially designed for open conduit work and when porcelain 
covered make a very good outlet for drop cords and arc 
lamps. They are also used for stage and window lighting. 

THE STEEL CITY ELECTRIC CoO., is circulating bulletin 
CQ, describing the universal insulator support. These supports 
are of malleable iron and ‘are used as clamps for securing 
insulators to exposed steel frame work for wiring mills, 
foundries, factories, shops, and similar structures where steel 
framework is exposed. They are easily attached to steel frame 
work and by their’ use electric wiring for arc lamps, motor, 
dynamo and cranes, ete., can be installed without much diffi- 
culty. 

-THE ALLIS-CHALMERS CO., has issued bulletin number 
1446 superceding bulletin 1506 taking up electric hoists. In 
this bulletin, the various types of hoists manufactured by 
the company are described. The bulletin is divided into two 
sections, one taking up the mechanical features and the other 
the electrical features. Considerable data on the installation 
of hoists is given and explanations of the operation and re- 
quirements. 

THE REYNOLDS ELECTRIC FLASHER MFG. CO., of 
Chicago, Ill, has recently issued a pamphlet descriptive of 
Reco Script Type Flasher and Reco Chaser Type. The folder 
presents information in regard to the wiring of different de- 
signs with which these flashers may be used. 

THE CONNECTICUT TELEPHONE & ELECTRIC CO., Me- 
riden, Conn., has recently received from the press, catalogue 
number 21. This catalogue contains 32 pages descriptive of 
intercommunicating telephones for interior use. The various 
types of instruments are carefully explained and illustrated, 
the parts being shown and directions given for installation and 
operation. Considerable space is given to wiring diagrams 
showing possible arrangements of the various systems. 

THE DE-LAVAL STHAM TURBINE CO., or Trenton, N. 
J., is circulating a 120 page catalogue descriptive of De 
Laval steam turbines of the single stage type. The catalogue 
is known as A and presents a discussion of the practical ther- 
modynamies of the steam turbine and of the bearing of the 
various types of construction upon ultimate efficiency. Nu- 
merous illustrations of turbine applications in driving -alter- 
nating current and direct current generators, pumps, blowers, 
ete., are presented. The low and mixed pressure turbine for 
operation on exhaust steam in industrial plants is also 
treated in this catalogue. | 
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THE GENERAL ELECTRIC CO., has issued the following ee 
bulletins covering railway equipment. <A reprint of the de- : 
scription of the Washington, Baltimore, Indianapolis, 1200 volt 
D. C. railroad presented in the General Hlectric Review, is 
published in bulletin form known as No. 4808. Bulletin No. 
4798 takes up the General Electric straight air brake equip- 
ment. From the power and mining department of the Gen- 
eral Electric Co., bulletin No. 4810 taking up portable and 
stationary air compressor sets has also been issued. 

THE ALLIS-CHALMERS CO., has issued a reprint of bul- 
letin No. 1510 descriptive of the Allis-Chalmers. Direct 
Connected Reynolds Corliss Engine for heavy duty. Bulletin 
contains illustrations and descriptive matter on the engine 
taking up its use together with direct connected generators. 
Information is also given in connection with estimates for 
the engines both direct connected and belt driven. 

THE CUTLER-HAMMER MFG. CO., Milwaukee, Wis., has 
issued a booklet of 62 pages describing the line of electric el- 
evator controllers developed by J. L. Schureman & Co., of 
Chicago and now manufactured by the Cutler-Hammer Co., 
of Milwaukee. The Schureman type controllers have for many 
years enjoyed a high reputation among elevator users and the 
booklet furnishes information as well as a collection of data 


on elevator apparatus, especially upon elevator controllers. ee - : oe field. 
THH SANGAMO ELECTRIC CoO., Springfield, Ill, is dis- set “Fes 

tributing Bulletin No. 22 describing portable and switch- These Window Search Lights greatly increase the 
board type Graphic Recorders. Several pages are devoted light in the show window with the same current 
to a discussion of the application of Graphic Recorders to now using. 

soliciting power, checking input of electrically driven ma- __ Are the only reflectors ever correctly designed expressly for window 
chines, etc. The bulletin is very complete and should prove Beating, soeneelly carreck aed lave the ee ae ude 
of assistance to Central Station managers confronted with statement but positively proved by disinterested tests. Made three styles for 


the day load problem. high, medium and low windows. 


A new bulletin, No. 21, also issued by the Sangamo Elec- 
tric Co., is devoted to a comprehensive treatise on the testing 
of watt-hour meters by means of the rotating standard test 
meter. Complete data is given as to the proper calibrating 
constants to be used in testing every make of meter on the 
market. : 

The ampére hour meter for electric vehicles is the title of 
a pamphlet which is a reprint of a paper read by R. C. 
Tamphier, secretary of the Sangamo Electric Co., before the 
Society of Automobile Engineers, at New York City. This 
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No. 5 
; Hydro-electric Power. 

As typical of developments for the produetion of elec- 
trical energy in the lower Piedmont section of the South, 
we present elsewhere in this issue a detailed account of a 
Southern hydro-electrie generating station. With over six 
and three-quarter million undeveloped water horsepower in 
the Southern states, the promising increase in num- 
ber and extent of the various industries and the possi- 
ble field thus created for the sale of economical power, 
the success of this type of station is assured. The impera- 
tive demand for cheap power in all sections of the country 
has been the direct cause for the increased efficiency of the 
reciprocating steam engine, the successfully developed steam 
turbine, the internal combustion engine, and has influenced 
in a marked degree the rapid developments in the equip- 
ment for generation of electrical energy from water power 
and its transmission over large areas. 

The transmutations resulting from the commercial and 
industrial wants of this country during the past several 
years, have taxed to the limit the ingenuity in fields of 
science, mechanics, and engineering and the end is not yet. 
In the production of power, the South is now entering a 
new era and to endeavor to predict the probabilities of the 
next decade is only to fall short of the mark through lack 
of sufficient imagination. Certain it is that the lines along 
which the central station industry is being built indicate 
this and testify to the remarkable advancement and im- 
provements due to the use of electrical power. The de- 
velopments looked forward to in electrical generation and 
distribution, promise to present. complicated problems in 
the handling of varied demands on an extensive system. 
The bringing together of small towns and villages and the 
building up. of a rural and suburban electric service is the 
work of today. The electrical field has expanded beyond 
the congested areas and is now creating diversified demands 
and generally improved conditions in favor of economic 
operation of the generating station. 

What is to be accomplished in central Georgia under 
the auspices of the Central Georgia Power Company, is 
worthy of note. The location of the development holds a 
commanding position in the State, serving a territory ex- 
tending from Athens and Atlanta on the north, to Ameri- 
cus and the Altamaha River on the south, and embracing 
from east to west the Oconee, Oecmulgee and Flint rivers. 
Every engineering development of this character is the 
result of an important scheme to serve an economical need 
and make a liberal return on the capital invested. From 
the particular engineering and commercial lines along which 
such a scheme is carried out in the above ease, every evi- 
dence is present to indicate that it will not fall short of 
expectations. The generation and transmission features 
represent a design based upon the latest in hydro-electric 
engineering and the operating results will furnish valuable 


data for similar future installations. 
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Hydro-Electric Plant of Central Georgia 
Power Company, Jackson, Ga. 


(Written KH xelusively for SourHERN ELECTRICIAN.) 


BY D. H. BRAYMER. 


RECENT development, typical of the latest Aenea in 
hydro-electric engineering in the South, is that of the 
Central Georgia Power Co., at Jackson,,Ga. The dam 
and generating station is located at the Lloyd Shoals on the 
Oemulgee River below the confluence of the South, Yel- 
low, Alcova, and Tussahaw Creek streams. Located at 
the center of the state of Georgia, midway between Atlanta 
and Macon and one of the most extensive plants in the 
South, the development is one which will be of decided 
benefit to the territory within a radius of 70 miles, en- 
abling established and proposed plants to secure a source 
of economical power. In developing this description of 
the Central Georgia Plant, the various features of interest 


was aia accomplished by a proper construction of dam. 
The right or west bank rises abruptly to a height of 120 
feet at a distance of only 150 feet from edge of the chan- 
nel, while the east bank is not quite so steep yet the abut- 
ment at that bank is only 600 feet from the adjacent edge 
of the river channel. Thus, with a total length of 1,800 
feet of construction work, it was possible to close the valley 
between high bluffs on either side and back up the water 
so as to form an artificial lake extending some twelve miles’ 
up the several streams, creating a storage reservoir of ap- 
proximately six and one-half square miles. 

The dam itself is of monolithic concrete and of the 
gravity type, the power house being construeted on the 


Fig.-1. GENERAL VIEW OF OPERATING Room. 


will be taken up in order and under the following head- 
ings: Hydro-electric features, power house equipment and 
electrical arrangements, transmission details, substations, 
and market for the hydro-electric power. 

By means of a conerete dam and earth embankments 
approximately 1,800 feet in length, an operating head of 
over 100 feet was secured sufficient to assure the develop- 
ment of 24,000 horsepower of electrical energy. Like the 
other streams in this section of Georgia, the Ocmulgee 
River is shallow having a fall of not over four feet per 
mile. The river flows, generally speaking between low 
banks which slope gradually to hills on either side. The 
dam for the power plant, however, is located in a valley 
at a point where the width of stream from shore to shore 
is very narrow and the banks abrupt. At this point also 
the slope of the stream is abrupt and the 100 foot head 


down-stream side and the penstocks placed in the solid 
masonry as shown in Fig. 3. The masonry section of the 
dam between abutments is 1070 feet long, varying from 35 
to 140 feet above foundations, the maximum height oceur- ” 
ring at the power house, situated in the original stream 
bed. The width at the base of the dam, in direction of 
stream flow is 101 feet. The spillway which oceupies about 
728 feet in the dam proper, extends from the east abut- 


ment to about the center of the original river channel. Be- 


tween the spillway and the west shore is located the power 
house. which is 190 feet long and about 46 feet wide. 

The west end of the power house is connected to the 
bank abutment and a 125 foot section of retaining wall, 
earth embankments 150 feet long with a concrete core wall, 
being back of the abutment. The construction is similar 
on the east bank, the earth fill being 500 feet in length. 
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Fig. 2. GENERAL View oF PowErHOUsSE, Our Gorna TRANSMISSION Linz, DAM AND Laken, 


This is built on a curve which earries it over 400: feet up- 
stream. The foundation is excellent for heavy masonry, 
as both sides of the valley and most of the river bottom 
are solid gray granite. The site is six miles from the near 
est point on the Southern Railway and seven miles from 
the closest town on the latter. Accordingly, a standard 
gauge railway six miles in length has been built from the 
Southern Railway to the site. 


POWER HOUSE AND ELECTRICAL FEATURES. 

The power house is a two-story structure built of brick 
and steel, the outer and division walls being of brick 20 
inches thick at the first story and 16 inches at the upper 
story with brick pilasters for the cranes. The floors and 
roof are of steel beams carrying concrete slabs. On the 
slab roof is laid a roofing of five ply tar and gravel. 


The down-stream side of the station is on a line with 
the bed of the dam and its profile conforms to the slope 
of the down-stream side of the dam, thus the upper floor 
is stepped back one bay beyond the lower. The power 
house was designed for an ultimate installation of six gen- 
erator units and three exiter units, direct connected to 
twin water turbines, of the §. Morgan Smith type. The 
power house location with reference to the dam, penstock 


and draft tube is clearly shown in Fig. 3. 


At the present time, the installation consists of four 
main turbines directly connected to four 3000 K. V. A. 2300 
volt, 60 cycle Westinghouse generators. Provision, how- 
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SecrionaL View aNd Layout or EQUIPMENT. 


ever, is made for two additional sets of the same capacity. 
The four main turbines each comprise a pair of S. Mor- 
gan Smith wicket gate turbines developing 5,500 horse- 
power. Each generator unit is governed by a Lombard 
type N. S. 30,000 foot pound governor manufactured by 
the Lombard Governor Co., Ashland, Mass., which is ar- 
ranged with motor control so that the operator at the 
switchboard ean start the units, shut them down or change 
the speed thus permitting easy synchronism of other units 
in the station. The water wheels are set in steel cases 
connected with short penstocks, both the casings and pen- 
stocks being built in the dam. The face plate of the wheel 
easing, through which the generator and gate shafts pro- 
trude, opens into the generator room as shown in Figs. 1 
and 3, and the governor is connected to the gate shaft just 
outside this face plate of the wheel casing. The exiter 
equipment consists of two S. Morgan Smith, 535 horse- 
power turbines, directly connected to two 250 kilowatt ex- 
iters located midway between the generating equipment 
three of the alternators being located on either side in the 
Provision is also made for a motor 
driven exiter to be installed if needed. The exiter units 
are equipped with governors manufactured by the Wood- 
ward Governor Co., Rockford, Ill. 

_ Referring to Fig. 3 it will be seen that the main oper- 
ating floor is that on which the generator equipment is in- 
stalled, the transformers and high tension switching appa- 
ratus being located on the ftoor above. The operating 
switchboard of the desk type, is situated on a gallery as 
shown, directly over the exiting units on the main floor. 
This gallery is on the dam side of the power house and 


ultimate arrangement. 


Fic. 4. Ssconp FiLoor, SHOWING TRANSFORMERS AND 
SWITCHES. 
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contains the lighting and exiter switchboard, the control 
board and instrument rack as shown. With the four gen- 
erators installed the output of the station is at present 
12,000 kilowatt, the energy being generated at the ma- 
chines as three phase, 60 cycles at 2300 volts. This volt- 
age is stepped up to 66,000 for transmission. 


FIGS: 


DESK SWITCHBOARD AND INSTRUMENT RACK. 


At present the high tension transforming equipment 
consists of 4-3000 K.V.A. 2300/66,000 volt, 60-cycle, 3-phase 
Westinghouse transformers, oil insulated and water cooled, 
equipped with electric thermostat control; the cooling water 
pipes being equipped with tell-tale indicators. These trans- 
formers are star connected with neutral grounded. The 
switches are of the- remote control type, provided with 
condenser type terminals on all the 66,000 volt sizes. All 
generator, transformer and line switches are provided with 
overload time relays, designed to open the cireuit auto- 
matically in case of any trouble. 

Another feature of interest in connection with this ap- 
paratus is the method of treating the oil for transformers 
and switches. The oil is drawn from the apparatus through 
a filter of several layers of fine cloth, and then into a 
closed tank containing a steam coil of seamless tubing. 
The oil is boiled under a vacuum and the moisture re- 
moved by a pump until all traces are eliminated. This 
is determined by breakdown tests made with a special high 
voltage testing transformer. The oil is then-returned. to 
the particular apparatus from which it was drawn through 
a system of piping. 

A erane runs the length of the operating room and 
back of the switchboard and gallery is a circular staircase 
leading from the main floor to the roof. Above the switch- 
board are located the three 2300 volts buses. These run 
lengthwise of the station directly underneath 6-3000 K. V. 
A: 60-cyele, 3-phase, 2300 / 66,000 volt transformers on 
the floor above. A transfer truck runs the length of the 
station on the second floor for shifting transformers, with 
a chain hoist for lifting out the cores. From each gen- 
erator the leads run in ducts under the main floor to the 
upstream side of the power house, and then up back of 
the switchboard to the buses. The generator switches, bus 
and transformer switches are all located on the top floor 
in line with the transformers, all switches being remote 
controlled from the switchboard. As shown by sketch, Fig. 
6 the path of the current is from a generator through the 
leads, to the generator switch, to the bus switch, to the 
bus bars, to the transformer switch, to the transformer, 
to the outgoing feeder oil switch with the connections to 
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_bles common to high voltage systems. 


the current transformers, to the outgoing three-wire feed- 
ers. A choke coil is connected on the outer side of each 
transformer switch. There are two sets of feeders, one 
leaving the station at each end and carried on the same line 
of transmission towers. The transmission lines connect 
with the high tension bus bars through special roof bush- 
ings. The latter are four-legged and carry a steel ground 
wire at the top as shown in Fig. 11. On the roof are two 
sets of Westinghouse electrolytic lightning arresters, one 
for each feeder line. The current transformers mentioned 
are rated at 1,000 amperes, the feeder oil switches, 1,500 
amperes, and the choke coils 2,000 amperes. : 
TRANSMISSION DETAILS. 

The energy generated at the power station is trans- 
mitted about six miles from the dam over steel towers to 
Bibb where a switching station is located. At this point 
the transmission system branches, two lines going to Macon 
by way of Forsyth and the other two towards Atlanta by 
way of Griffin. At the present time transmission lines are 
in operation terminating at three substations, one at Macon, 
one at Forsyth, and one at Griffin. 
stood that further additions to the system will soon be 
made and substations located at Barnesville and Monticello, 
extending the system approximately 23 miles. The dis- 
tance from the power station to Macon is 47 miles, and 
that from the switching station at Bibb to Griffin 18 miles 
making a total transmission distance of 65 miles at present 
in operation. 

As shown in the accompanying illustration the trans- 
mission towers are of. steel construction with four sup- 
ports resting on concrete foundations. The lines are run 
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Fig. 6. Drtacram SHOWING GENERAL Layout or CIRCUITS. 


in duplicate in order to assure continuous service and en- 
able the switching of current from one line to the other 
so that work can be done on the disabled line, thus assur- 
ing convenience as well as protection. From the power 
station to the switching station at Bibb the lines are of 
copper B. & S. gauge 00. From Bibb to the other sub- 
stations, the lines are of aluminum of a size equivalent 
to O. B. & 8. gauge. The triangular spacing of the lines 


It is, however, under- 
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of the steel towers is six feet six inches, and the towers — 
spaced according to the contour of the region erossed 


rather than according to any system of spacing. How- 


_ ever, the spacing approximates 10 towers to the mile. The 


design of the transmission system has received careful at- 


tention by the consulting engineers and designers of the 
Central Georgia Plant, with a view to eliminating the trou- 
The lines have been 
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Fig. 7. Execrrican Layout at Macon Sus-Sration. 


designed and constructed with a careful consideration of 
the tensile strength of conductors, the result giving an ap- 
pearance of a considerable sag. While the design of this 
system is more or less experimental, the careful working 
out of the details makes the operating features of consid- 
erable interest and benefit for comparison of operation of 
other systems where trouble has been met with. A tele- 
phone system is installed on the same towers, the wiring 
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Fig. 9. Exterior or Macon Supstarion SHOWING Incom- 
ING 66,000 voutr Lrvegs. 


being transposed in such a manner as to give good voice 
transmission features and supplied with special drainage 
coils to eliminate induction. The uppermost point of the 
tower as shown in the photograph is the terminal of the 
ground rod for that particular tower. The height of tow- 
ers is 80 feet and the insulators used of the four petticoated 
types especially designed for the transmission voltage of 
66,000. 

_ The insulation features of the transmission system have 
been well worked out as is indicated by the fact that no 
trouble has been experienced with insulators, either in test- 
ing out the line or since. 


SUBSTATIONS. 


The three substations referred to, those at Macon, For- 
syth and Griffin are of practically the same design differ- 
ing principally in arrangement of apparatus. The Macon 
equipment is the more extensive and we reproduce here 
illustrations showing the layout and electrical arrangement, 
In this 
station there is one floor and basement, the basement ex- 


a description of it covering in general the others. 


Pro. 8: 


Interior View or Macon SUBSTATION. 
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Fic. 10. Low Tension SwircHes AND Fuses, BASEMENT 
OF MAcon SUBSTATION. 


tending only half way across the building. The building 
itself is of brick and steel construction with conerete floors 
and wall foundations and also conerete foundations for the 
transformers and oil switches. The roof is earried on a 
light steel truss construction and a steel tower surmounts 
the roof for receiving the incoming high tension line from 
the power house. The 66,000 volt lines come in on the 
roof and are connected with a Westinghouse electrolytic 
lightning arrester set and separated from the line under 
normal conditions by a horn gap. 

The arrangement of apparatus and electrical connec- 
tions in this station are shown in Figs. 7 and 8. The high 
tension lines lead through a disconnecting switch to a high 
tension oil feeder switch which is situated on the: floor at 
the side of the station opposite the transformers. Beyond 
the oil switch are two disconnecting switches between which 
a bus tie line connects the two feeder lines, with a discon- 
necting switch in the tie. Each line then goes to the trans- 
formers. Of these there are seven provided for, but only 
four installed, three for use with one of the feeder lines 
and the fourth for reserve. These transformers are sin- 
gle phase, water cooled 66,000 to 2300 dnd 6600 volts with 
a eapacity of 1500 K. W. each. In the low tension line 
beyond them are oil switches set between a pair of discon- 
necting switches. One line goes to the 6600 volt bus and 
the other to the 2300 volt bus and through oil switches to 
the outgoing feeder line. In the ease of the 6600 volt line 
these are protected by electrolytie lightning arresters. sim- 
ilar to those for the high tension line.- The low tension 
switches and bus bars are located in the basement of the 
building as shown in Fig. 10. 


A transfer track similar to that in the main station, 
runs the length of the building in front of the row of 
transformers and between them and‘the switchboard which 


is located opposité the transformer line at about the cen- ” 
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ter of the building. At one end of the line of transfor- 
mers are two pumps for cireulating water in the trans- 
formers. 

In eonnection with all substations the same arrangement 
of roof inlets and out-door lightning arresters holds as at 
the main station. At the Macon substation arrangements 
are made for paralleling the high tension lines at the first 
tower near the substation when one of the oil switches is 
out of commission. The location of this tower is so near 
the substation that switches could be placed on it and thus 
avoid the complication in the framework on the top of the 
building for their installation. The switches in this station 
are all electrically controlled. 

Another point in connection with the Macon substa- 
tion briefly referred to above, is the fact that the transform- 
ers have double secondary windings so that 2300 or 6600 
volts can be obtained at the same time and these secondary 
windings have sufficient capacity so that the entire output 
of the transformer can be taken at either voltage. This 
was on account of the fact that the power supplied the 
Macon Railway & Light Company at their power house 
was 2300 volts and the power supplied to power customers 
by the Central Georgia Power Company itself is at 6600 
volts, as this pressure was allowed in the outskirts of the 
city where the Power Company’s customers will be loeated. 

The Forsyth and Griffin substations have but one cireuit 
entering them controlled by an oil switch. At the branch 
-off towers, however, this single circuit can be connected to 
either of the main transmissionn cireuits by means of knife 
switches so that in ease of trouble on the particular cireuit 
to which the substation may be connected at the time of 


the interruption, the substation ean be transferred to the 


other transmission circuit so that a very short interruption 
will take place. The Griffin substation has water-cooled 
transformers installed, water being taken from and returned 
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to a small pond in the vicinity. The Forsyth substation is 
fitted with self-cooling transformers, as no water was avail- 
able in its vicinity. The transformers are small in capacity 
so that they could be built of this type without excessive 
cost. z 

MARKET FOR POWER. 


The cotton textile industry in central Georgia is already 


- extensive and js characteristic of the leading industries 


that are making this section one of the most prosperous 
and rapidly developing parts of the South. In the city 
of Macon there are four cotton and three knitting mills 
owned by the Bibb Manufacturing Co., Manchester Mfg. 
Co., Payne Cotton Mills, Willingham Cotton Mills, ~The 
Southland Knitting Mills, the Macon Knitting .Co., and 
the Central City Hosiery Mfg. Co. These companies oper- 
ate 66,000 spindles 500 knitting and sewing machines and 
100 looms. In a radius of less than 35 miles from the 
power station of the Central Georgia Power Co., are the 
towns of Macon, Griffin, Barnesville, Forsyth, Jackson, 
Covington, Social Cirele, Monroe, Eatonton, and Hamp- 
ton operating approximately 30 mills which contain 250,000 
spindles, 5500 looms. 100 knitting and sewing machines 
and use over 10,000 horsepower now generated by steam. 


While the textile industry may lead in this section it does 


not monopolize the capital invested. The lines of manu- 
facturing are as varied as they are numerous. The 
lumber and wood working plants, cotton oil mills, railway 
shops, fertilizer factories; and metal working establish- 
ments number into the hundreds. These plants are caus- 
ing an inereased capital investment and will demand larger 
amounts of power as they grow. 

While the Central Georgia Plant has only been in oper- 
ation since February 22d, 1910 upwards of 10,000 horse- 
power have been sold and indications point to the sale of 
the total capacity in a very short time. The company 1s 
prepared for meeting further demands on their system by 


auxiliary sites which can be developed and connected to their 
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existing system. One of these sites is located on the Flint 
River near Thomaston, capable of producing 80,000 horse- 
power, and a second at Milledgeville on the Oconee River 
capable of developing 50,000 horsepower, giving a total 
capacity of the connecting systems, including the three de- 
velopments of approximately 155,000 horsepower. The 
location of the three sites form a triangle and hold a uniqué 
position in relation to the distribution of power to the 
surrounding territory. 

Identified with the Central Georgia Power Company are 
men who are thoroughly acquainted with the work under- 
taken and from whom the development of broad and lib- 
eral ideas of the relation between service and those served 
may be expected. A broad policy has been adopted; it is the 
aim of the company to co-operate with all manufacturers in 
their territory in an endeavor to give detailed information 
on power costs and help to keep such costs at the lowest pos- 
sible point, electrical engineers and experts will be retained 
by the company to advise those interested in securing elec- 
trical power and every ease will be carefully investigated 
and actual estimates furnished. In short the company base 
their poliey on fair play, equitable rates with no discrimi- 
nation and electrical service in the fullest sense. The offi- 
cers are: W. J. Massee, president; J. G. Campbell and 
J. C. Walker, vice-presidents and J. J. Cagney, general 
manager. 

The engineering in connection with the Central Georgia 
Power Plant was done by Lockwood, Greene & Co., of 
Boston and J. G. White & Co., of New York. The former 
firm acted as consulting engineers, making all preliminary 
surveys and gaugings of stream flow as well as furnishing 
plans for dam and power house. The J. G. White Co., 
were responsible for the supervising work and general con- 
tracting work, furnishing and executing the detail plans. 
Mr. G. F. Harley was resident engineer for J. G. White 
& Co., and deserves credit for the thorough attention given 
all parts of the work. The dam construction was sublet 
to and work done by Lane Bros. Co., of Alta Vista, Va. 


Principles of Illuminating Engineering. 


(Contributed Exclusively to SOUTHERN KLECTRICIAN.) 


BY A. G@. RAKESTRAW. 


4 THE previous installments of this article, the intensity, 


the distribution, and the diffusion of light, has been 
discussed and there remains to be considered the subject 


of quality. The principal factors entering into the qual- 


ity of light are color and steadiness, and for some special 
purposes, the actinie value. The color of light is depen- 
“dent upon the character of the light source, modified to a 
greater or less extent by the character of the reflecting 
surfaces and the transmitting media. The subject of color 
in illumination has been given considerable attention in the 
recent literature. Many different opinions have been of- 
fered as to the proper color required for satisfactory re- 
sults, and perhaps too much stress has been laid on the 
importance of slight color differences between different 
kinds of light. Although, as we shall see, the question of 
“color is one of considerable interest and importance, yet 
for many purposes, the exact shade is a matter of small 
importance. 


While this article is not written primarily from a 
scientific standpoint, yet. the phenomenon of color is so 
closely dependent upon the laws of physics, that we can 
not intelligently study the various effects and actual re- 
sults, without investigating the laws which govern the 
production of light. We will therefore take this question 


up from both its scientific and practical aspects. 


The sensation of light is caused by vibrations of great 
frequency in the ether which impinge upon the retina of 
the eye. The vibrations may be compared to those of sound. 
The width, or amplitude of the vibration determines the in- 
tensity of the light sensation, just as the amplitude of the 
sound wave determines the loudness of the note, and the 
frequency or wave length of the light wave determines the 
color sensation in like manner as the frequency of the 
sound wave determines the pitch of the note. The vibra- 
tion frequeney of light waves also affects the intensity to 


185 


186 


some extent, as the eye is more sensitive to light of certain 
colors or wave lengths than to others. 

There is in nature, practically no such thing as a mono- 
chromatic light, or one having only one vibration frequency. 
Most of our light sources throw off waves of every imagi- 
nable length, some of which are visible and some of which 
are not. This mixture of light waves falling upon the 
retina produces the sensation of light of a certain color, 
according to laws which are not thoroughly understood. 
White light, as we term it, is a mixture, as can be readily 
demonstrated by decomposing a beam of sunlight by means 
of a prism, into its constituents of red, orange, yellow, 
green, blue, indigo, and violet. If the prism is lacking 
the same thing accomplished in nature may be observed 
through the medium of the rainbow. 


Solar light has been thoroughly analyzed into its eom- 
ponent parts and the following table gives the different 
colors, according to the names usually ascribed to them, 
with the wave length, the vibration frequency, and the 
parts per 1,000 of each. 

This information is compiled from the observations of 
Rood and Thompson as recorded in Barker’s Physics. 


CoLor VIBRATION WAVE Parts PER 

FREQUENCY LENGTH. 1000 

Wire ted eee ae ees 2 oe 370 million million Blu eas 
Ceca wie eee eet 428 Ue n .70 54 
Orange red 26 sto ASSia att Hd .628 140 
Orangered 222 2 ee bO2 ta? = .597 80 
Orange yellows. ===... 2~ 222. 510 = uy .588 114 
ellow2== 22s 6 Se ee HIG ss e 581 54 
Greenish yellow_.........----- tees ae at 206 
Yellowish green. 2. 3-2-2 e2 ae 2.222 121 
PaCSVCON hae oe OL ee ee ee 569)? pe O27 134 
p Blue greens= 222 ae Sarre 590 +” A | .508 134 
eGyan Bluesse2/ = == 5 piensa e HOLT =? 496 oo 
Bese eee en ee ae EET 634 Re iw A473 40 
Wiolet Bhie m= s- ee eee ee a 684” " | 438 20 
Nanlote {ananassae 739 - iS | 406 5 

Ultra Vadletscnoee sete ee S33 oi" 3 36 te 

| 1000 


In measuring the wave length of light, the unit used is 
the ten thousandth of a centimeter, and is represented by 
the symbol.w. The range of the visible wave length, or 
spectrum, extends from about .4u to .7u, while the in- 
visible spectrum, termed the infra-red rays at one end, 
and the ultra-violet at-the other, has been studied from 
185u to 30u or of frequencies of from 10 million million 
to 1622 million million. These invisible rays are not of 
interest in the study of illumination, and will receive only 
passing mention. 

The molecular vibration of a light source, is the result 
of energy being expended upon it, and on account of which 
we have generated both heat and light. There is a rela- 
tion between the temperature of a heated body and the 
frequency of the vibration, and therefore between the tem- 
perature and the color of the light emitted. When a piece 
of iron is heated in the forge it passes through the shades 
of dull red, cherry red, orange, pale orange, bright yellow, 
white, and dazzling white. The explanation is, that at the 
lower temperatures the longer waves are given off produc- 
ing the sensation of red. As the temperature increases 
shorter wave lengths, say of the yellow and green are 
given off and mixed with the others produces light more 
nearly white, while at the highest temperatures short waves 
of blue and violet are mixed in with these other colors, 
producing by the mixture practically what we call white 
light. In this ease each color represents a definite tem- 
perature, and the results may be tabulated as follows: 
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COLOR DEG. C DEG. F. 
Dull “red Seer eae eee 700 1292 
Cherry «Ted fr. e.0 ey ote 900 1652 
Clear chetryored;..t\.7s 1000 1832 
Deep “oranges os. <es- 1100 2021 
Clear:.orange Fira, s+ scons 1200 2192 
White: heatiaain.c 5.44: 1300 2372 
Bright white heat...... 1400 ° 2552 
Dazzling white heat....1500 2732 


The majority of substances, when heated to these tem- 
peratures, follow this law of radiation, and are called 


-“black bodies,” and this law is called the law of black 


body radiation. On the other hand, the substances which 
do not follow this law, are said to give selective radiation, 
that is, the wave lengths are not entirely dependent upon 
the temperature, but in part upon some other condition, 
which we have not as yet discovered. In such eases we 
can not therefore determine the temperature from the 
color. 

As typical examples of black body radiation we may 
mention the filaments of incandescent lamps, such as the 
carbon, metallized tantalum and tungsten, although the last 
is stated by some authorities to depart slightly from the 
law of black bodies. These four filaments form a series 
in which as the working temperature is raised higher and 
higher the light becomes whiter and whiter, and for reasons 
which we will take up later, the efficiency is increased, that 
is, more light is produced for a given expenditure of 
energy. On the other hand such lamps as the Welsbach 
gas burner with its incandescent mantle of the oxides of 
cerium and thorium, is strongly selective, the light being 
of a distinctly greenish hue. A still more striking exam- 
ple of this is to be found in the mereury vapor lamp, which 
gives no red rays at all, but whose light is of a strong 
bluish green color. “Selectivity” is sought after in light 
sources as it may result in increased efficiency. This, how- 
ever, is not always the case for we find that a piece of 
glass heated to incandescence is selective but its “selectiv- 
ity” is towards the wrong end of the spectrum, as it gives 
a preponderance of the red rays which are of the least 
value for visual purposes. Sat: 

Besides “selectivity,” we have also luminescence, by 
which is meant either a general excess of light is produced 
than is due to the temperature, or a condition by which, 
due to internal combustion or other causes, the substance 
of the illuminant is raised above the temperature of the 
surrounding medium. If for instance, we could conceive 
that the filament of an incandescent lamp, due to internal 
changes, could attain a temperature above that which is 
due to the passage of the current through it, we would 
have an example of this condition. Luminescence is not 
infrequently combined with “selectivity,” that is, not only 
is the flux of light increased beyond what we would ex- 
pect due to the temperature, but the increase is greater 
for some wave lengths than for others and we have there- 
fore colored lights. As an example of this we may men- 
tion the flaming are, in which the internal chemical reae- 
tion of the metallic salts.contained in the carbon, produce 
vibrations of greater frequency and different wave length 
than would be due to the temperature. As a result, we 
get a marked increase of efficiency, and a yellow, or red- - 
dish tinted light, according to the metallic salt used. 

Besides “selectivity” and luminescence, we may men- 


tion fiuoresecence. By this is meant the property of a 


medium to change the light falling upon it from one wave 
length to another. The name is taken from fluor spar, 
which possesses this property in a marked degree. The 
change appears to be always in the direction of longer 
wave length, for instance from blue to green or from blue 
or green to red. The mercury lamp, as we know, emits 
no red rays, and if viewed through a red glass appears al- 
most black. If, however, we allow the rays from this lamp 
to fall upon a fluorescent screen, we can then see the 
sereen through the red glass, proving that some of the blue 
and green rays have been converted into red. Phosphores- 
cence is a special case of fluorescence, in which ultra-violet 
invisible rays are converted into visible rays, or in which 
light rays which have fallen upon the substance are ab- 
sorbed and in some manner stored up and emitted again. 
Such a substance, for either or both of these reasons, will 
shine in the dark. Phosphorescence is so called on account 
of the behavior of phosphorous, which, however,emits its 
light as a result of slow chemical reaction, and hence is 
really luminescent, rather than phosphorescent. Phosphor- 


Fig. 1. ScHeme ror Coton Mixtures or Licut. 


esence is thus far of no practical value in illumination, but 
fluorescence has been used to improve the quality of the 
light of the mercury vapor lamp by helping to supply 
the deficiency in red rays. 

Having considered some of the factors upon which the 
eolor of light depends, the second part of this subject will 
be taken up, the physiological effect of color upon the 
human eye. Nearly all of our measurements of light or 
experiments with light are estimated by the physiological 
effect and practically the entire application of light is for 
visual purposes. However, due to limitations in the or- 
gan of vision, the effect of' light upon the retina is not al- 
ways a reliable measure of its quantity or quality. This 
is particularly true as regards color. While as we have 
seen, white light is composed of innumerable wave lengths, 
yet it appears that there are to the eye practically only 
three primary color sensations, red, green and violet, and 
that so far as the eye is concerned, all other colors and 
shades are produced by mixtures of these three sensations. 
The eye can not resolve a color into its components, but is 


_ able to value the result only, and this again gives rise to 


. 
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limitations. For example the eye can not distinguish be- 
tween white light produced by a mixture of blue and yel- 
low, from a white light composed of red and green light. 
These two lights, although composed of entirely different 
wave lengths, produce exactly the same sensation on the 


_ retina. Again, the eye can not distinguish between a pure 


monochromatic green light, and a green produced by mix- 


ze ing yellowish green and greenish blue lights. 
= 
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As an aid to the study of color mixtures of light, Fig. 
1, will show an arrangement of colors, in which the mix- 
ture of any two lights separated by one space will pro- 
duce the color between them, while the mixture of any two 
opposite colors will produce white light. The curves in 
Fig. 2 by Koenig and Exner, and published in the Illu- 
minating Engineer, show the amount of the three primary 
color sensations (not colors) which are produced in the 
various parts of the spectrum. A study of these curves 
reveals some interesting facts. It is peculiar that in the 
blue end of the spectrum, the green sensation disappears 
but that there is quite a perceptible red sensation, even at 
the extreme violet. Furthermore that there is a strong red 
sensation in the midst of thé green portion of the spec- 
trum, even greater than there is in the red itself. Several 
other interesting facts may be discovered by studying these 
curves, bearing always in mind that they have reference 
to the sensations only, and have no definite relation to wave 
length. 

The relative intensity of light as perceived by the eye, 
depends not only upon the amplitude of the vibrations, 
but on the wave length as well. Of course, outside of the 
visible spectrum, the retina can not perceive the vibrations, 
even if great, but within the range of the visible spectrum, 
we find that the eye is much more sensitive to light of cer- 
tain wave lengths than to others. That is, for a given 
amount of energy expended, the light sensation varies 
greatly with the wave length. The color to which the eye 
is most sensitive is a sort of yellowish green, or canary 
color, of wave length about .55u. From this point it de- 
creases towards both ends of the spectrum, but more rap- 
idly towards the red than the blue. As a result of this 
effect, we find therefore that it takes several times the 
amount of energy to produce an equivalent illuminating 
effect with a light of reddish color, that with a light pre- 
dominating in green rays. This fact is of great impor- 
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tance in practical illuminating work, as upon it depends 
the attainment of highest efficiency in light sources. 

Not only does the sensitiveness of the eye to light vary 
ereatly with the color, but the relative effect is not the same 
with all intensities of illumination. For instance, a red 
and a blue surface may appear of equal brightness in a 
strong light, but on decreasing the intensity, the blue will 
appear brighter than the red. A simple proof of this 
phenomenon is to observe a vari-colored landscape as dusk 
approaches. The red and orange objects are the first to 
fade into a neutral tint and then into a deep blue and 
then into blackness, while the blue and green retain their 
tints long after red and black appear as one. Figs 3 
shows some curves which are only approximate, but which 
will illustrate this point. Curves 1 to 5 represent the rela- 
tive sensitiveness of the eye to light of varying wave length, 
and decreasing intensities, showing that the red colors are 
the first to disappear and that the point of maximum sen- 
sibility is shifted with the fading light until with very 
weak intensities it lies in the blue. 


VISIBLE SPECTRUM 
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FLAME. 


From this it follows that taking for an example, an 
incandescent filament, one watt of energy converted into 
green or yellow light is of more value for purposes of 
vision than the same amount of energy converted into red 
or violet light. Therefore, to get the maximum luminous 
efficiency, we should seek to have as many as possible of 
the light waves lie in the region of maximum sensibility. 
This is not possible, nor altogether desirable, for the color 
of the light in this region being of a yellowish green would 
not be pleasant for the ordinary occupations of life. We 
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do find, however, that as we raise the temperature of the 
filament, not only do more and more of the radiations lie 
within the visible spectrum, but that more of them lie in 
the regions of greatest sensibility. All of our artificial 
illuminants, are very faulty in this respect, a mere frae- 
tion of the emitted radiation being visible, and the greater 
part of that being in the regions of low sensibility, that 
is, in the red. We find that of the radiation emitted by 
the gas flame, 2.4 per cent. is visible, of the electric are 
10 per cent, of the sun 35 per ecent., and of the humble 
fire fly, nearly 100 per cent. ; 

To express this somewhat differently, we find that ac- 
cording to Dr. Hyde of the engineering department of the 
National Electrie Lamp Association, that the efficieney of 
the tungsten lamp is about 8 lumens per watt, but that if 
we could convert the electrical energy into light having 
the characteristics of sunlight, we would obtain 150 lumens 
per watt, and if all into light at a wave length of .55u, an 
efficiency of 800 lumens per watt, which is just 100 times 
better than we are doing now. 


The curves in Fig. 4 show relative intensity of the ra- 
diation at different wave lengths, of the sun, the are, and 
the gas flame. These are from observations by Langley, 
as given in Barker’s Physics. It will be noted that not 
only does the height of the peak vary with the tempera- 
ture of the source, but that its position varies as regards 
wave lengths and also that the point of maximum radia- 
tion of sunlight is exactly at the point of greatest. visual 
acuity of the retina, proving beyond a doubt, the design 
of both by a supreme intelligence. The efforts therefore 
in the manufacture of incandescent lamps, have been di- 
rected towards securmg the operation of a filament at as 
high a temperature as possible, with results which haye 
culminated in the production of the tungsten and other 
metallic filament lamps. The open are lamp, being oper- 
ated at the boiling point of carbon, gives forth from the 
erater, light which is whiter and more efficient than any 
other artificial illuminant. Higher efficiencies than these, 
have been so far, secured only by luminescence or selective 
radiation. This subject will be continued further in the 
next issue. 


Testing and Calibration of Watt-Meters. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY G. I. MORGAN. 


HERE are a number of ways of testing a recording 
wattmeter. The most primitive of these, but one 
of the most convenient, is to burn a certain number of 
lamps for a certain period of time, say an hour, reading 
the meter before and after the test. The 3.5 watt lamp, 
of 16 candlepower consumes about 56 watts, and if ten 
lamps are burned for one hour the meter should indicate 
560 watt honrs. Any gross errors, such as one of 25 or 30 
per cent., can be detected in this way. 

For closer work, tests may be made in several different 
These are divided into two classes. One is known 
as the revolution method and the other as the test by dial 
reading. The revolution method always involves the timing 
of the revolutions of the dise and the computation of the 


energy that is being recorded by the employment of suitable 
constants. 

The method of dial reading consists in passing through 
the meter a quantity of power and comparing this meas-_ 
ured power, multiplied by the time, ‘with the indications of 
the dials. This is sometimes the only course when the cover 
of the instrument cannot.be removed and the dise is not 
otherwise visible. The usual proceeding in ealibrating by 
dial indieations is to run the meter under a suitable load, 
preferably about the average load that is used on the meter 
in practice, and to note the time required for the first dial 
hand to make one complete revolution. The power is — 
measured by a portable indicating wattmeter in case an 
alternating eurrent meter is being calibrated, if a direct 
eurrent meter is on test, an ordinary volt and ampere meter — 
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may be used. The portable instruments are inserted in 
circuit with the meter to be tested and read at specified 
intervals, the average being taken, and the power thus 
measured being multiplied by the time. 

The revolution method is the most accurate and is the 
one most employed and consists in measuring the power 
and simultaneously timing the dise. The power passing 
through the wattmeter is proportional to the speed of the 
dise and can be very accurately represented by its speed, 
multiplied by a certain constant, called the dise constant. 
This constant varies with different makes of meters because 
of the flexibility of the units chosen. The common equa- 
tion is: 

Kilowatts = S. K. 

where S is the speed of the dise and K is the dial con- 
stant. It is plain that if S is the speed in revolutions per 
minute, the constant K would have 1/60 the value- that 
it would have if S were revolutions per second, and simi- 
larly, if the power were expressed in watts instead of 
kilowatts, this would increase the value of the constant K 
1000 fold. A common form of constant which is used is 
the number by which the revolutions made in one hour must 
be multiplied in order to give the watts passing through 
the instrument. 

In testing an instrument with such a constant it is 
usually most convenient to note the time that disc takes 
to make a given number of revolutions. Taking a prac- 
tical case, suppose that an instrument has a dise constant 
of 2 and a load is such that. the dise makes ten revolutions 
in seventy seconds, the power passing through the instru- 
ment would be equal to, 

10 & 3600 & 2 
———— = 1028.6 watts. 
70 
This result should be compared with the power measured 
simultaneously, by accurately calibrated indicatinz instru- 
ments. If the computed power is greater than the measured 
power, the disc should be made to travel more slowly by 
adjusting its magnets. The dise constant should not be 
confused with the dial constant, which is usually printed on 
the dial face, and which may be altogether different, be- 
cause of the gear ratio used. When the first dial, indicating 
1 K. W. per revolution makes one turn to 1,000 of the dise, 
then the constant of the dial is the same as the constant of 
the dise, but, when the gear ratio differs from this, a pro- 
portionate number is introduced which alters the dial con- 
stant. Thus, when a dise constant is 1.25 and a ratio be- 
tween dise and dial movement is 1,000, then the constant of 
the meter is 1.25 also. 

If, however, it is desired to have the meter read, directly 
in watt hours, it is necessary that the dial hand make one 
revolution to 800 of the disc, which could be done by select- 
ing a proper gear ratio. If the constant of the disc is not 
given it is possible to determine it by noting the ratio 
between the dise and dial reading in kilowatt hours. The 
constant in this ease is the number by which the revolutions 
per hour must be multiplied in order to give the power 
in watts. 

Assume one kilowatt to be flowing through the instru- 
ment, then in one hour the K. W. H. hand should make one 
revolution, and’ the dise will make a certain number of 


é revolutions, which when multiplied by constants equal 1 ,000, 


consequently, the constant equals 1,000. divided by ratio 
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between the rate of dise revolutions and that of the kilowatt 
hour hand, that is K == 1,000 ~ ratio. Another way in 
which the constant may be expressed is, as the time in which 
the dise will make as many revolutions as there are watts 
flowing through the instrument, as, watts — S K, where 
S is the revolutions per hour. Then the time, t, in hours has 
the following relation to the constant, K. t S — watts = 
S K, that is to say, t = K, so that in K hours the number 
of dise revolutions would equal the watts flowing through 
the instrument. It is sometimes convenient to reduce the 
time to seconds and the watts to kilowatts, when the rela- 
tion becomes t” — 3.6 K, t” being the time in seconds 
required for the dise revolutions to equal the kilowatts. 
Thus, if a meter had a dise constant of 2 it would in 7.2 
seconds make as many revolutions as kilowatts and if the 
dise constant were 14 it would do this in 1.8 seconds. In 
some cases it would be very inconvenient to time the dise 
for such a short period, so the constant is multiplied by 
100 or so and the revolutions are divided. Thus the con- 
stant 360 and 180 would indicate 3 and 6 minutes re- 
spectively. 

Because of the friction of the cts ete., when the 
meter is at rest, a certain definite amount of current must 
flow through the series winding before it will start. This 
may be of such magnitude that the starting power or 
torque, as it is termed, may amount to as much as 60 or 
70 watts—ample for a 16 candlepower lamp. As soon as 
the meter is once started, the amount of current necessary 
to keep it in motion is considerably less, perhaps only 
one-half. After the armature once starts the retardation 
due to friction is roughly a constant quantity and on very 
light loads is a source of large percentage of error. On 
very heavy loads it is of less importance. 

It is a common plan to provide in such instruments an 


~additional source of torque, which shall be constant and 


will balance the friction torque. This is done by inserting 
in series with the meter armature a field coil, which is 
adjusted in its position with relation to the armature, until 
sufficient torque is obtained to compensate for the retard- 
ing effect of friction. This torque is obtained by adjusting 
the coil until the armature will just start on no load and 
then gradually moving the coil until its influence on the 
armature is reduced and it stops. 

It must not be forgotten that the torque generated by 
the starting coil is proportional to the square of the volt- 
age. If for instance an instrument were made to work on 
a 110-volt system, the torque of the starting coil would be 
proportional to the number 12,100. If the potential were 
changed to 120 volts the torque would be proportional to 
the number 14,400 or 20 per cent. greater, or a raise of 10 
volts. Hence it is very important that the instrument is 
installed on a system whose potential is that for which it is 
intended. 

The errors due to the magnets and friction are almost 
always such as to make the meter run slow. Magnets that 
are artificially aged quite frequently show a tendency to 
strengthen, and friction of any kind always increases with 
age. Hence the usual trouble with the meter is that it 
records too little rather than too much. 

-In testing a meter for very close work it is important 
to notice whether the delivered watts or supplied watts 
are compared with the recorded readings of the meter. In 
commercial work the meter is intended to record the deliv- 
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ered watt hours. Hence, in connecting standard instru- 
ments to the meter circuit for the purpose of checking its 
record, the series or current connections whether for an 
ammeter or wattmeter, should be on the house side of the 
meter in order that the current of the potential coils of the 
meter may not be included in the reading of the delivered 
power. The voltmeter or potential connections should be 
made on the line side of the meter in order that the re- 
cording wattmeter may not measure the energy of the poten- 
tial cireuit, of which no account is taken by the standard 
instruments. The drop through the series coils of the 
meter is usually so small that it can be neglected. 

In testing three-wire meters several important precau- 
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tions should be taken: The meter is supposed to be correct 
on balanced load. If the load becomes unbalanced, the 
magnetie effect of the field on armature is not so effective 
as it would be if it were balanced, and the meter would 
run slow. One way to remedy it is to balance the load and 


remove the neutral fuse, in which case the meter is tested 


as an ordinary 220 volt, two-wire meter. 

This is not always a safe procedure, because unless the 
system is under absolute control someone is likely to upset 
the balance during the test and endanger the lamps. An- 
other plan is to install two shunts, one in each leg of the 
three-wire system and transfer a milivoltmeter from side to 
side or better still, have two milivoltmeters. 


Alternating Current Engineering. | 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
By Wiuu1am R. BOWKER. 


S A continuaATION of the subject of last issue, trans- 
mission problems will be taken up. In the transmis- 
sion of power, especially over long distances, the whole 
question resolves itself into the commercial aspect of the 
problem. This is the reason why high voltages are used in 
preference to low voltages, and for these and other reasons 
we have to utilize in practice, different applances and appa- 
ratus, such as transformers, ete. 

The principal features of a transformer, for transform- 
ing alternating currents, is outlined in Figs. 20 and 21. 
The practical essentials are an iron magnetic cireuit for 
the purpose of concentrating the magnetic field where it 
will act efficiently on the secondary windings, a primary 
circuit composed of coils of insulated wire, and a secondary 
circuit which consists of many turns of finer, more highly 


insulated copper wire. 
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FORMER. 

As outhned above, the device is a step-up transformer, 
that is the voltage is increased at the secondary terminals 
if the original source of current supply is applied to the 
ends A B of the primary coils. The higher voltage is ac- 
companied by a lesser current in the secondary coils, the 
ends of which are marked X Y. Thus, if the number of 
turns or complete convolutions of coils of wire composing 
the primary is 100, and the number of complete convolu- 
tions of coils on the secondary are 1,000, the voltage at the 
terminals X Y of the secondary would be 10 times as great 
as that applied to the terminals A B of the primary. The 
current in the secondary would be approximately 1/10 the 
amount of that flowing in the primary coils. 
voltage of 1,000 were applied to the primary terminals 


Thus if a 


| 
A B and this caused a current of 10 amperes to flow around 


the circuit, the resultant voltage delivered at the terminals 
X Y of the secondary would be 10,000 and the amperes 
approximated, one. The power supplied to the primary 
with the above figures would be 10,000 watts, and that 
delivered by the secondary approximately 10,000 watts. 

By connecting up vice versa, that is the primary or 
original current applied to X Y, this coil then becomes the 
primary, and the other coil A B the secondary cireuit. 
The device would then be called a step-down transformer, 
and the relative voltage and ampere values would be re- 
versed. The size of the wire composing the eoils con- 
nected to terminals X Y, need only be 1/10 as large as that 
of the coil A B, for the ratio of transformation is as 1 
to 10. 

It will be noticed and must be clearly understood that 
there is no metallic connection in any way whatsoever be- 
tween the primary and secondary wires or circuits. The 
mutual action and transformation of voltage and current 
being caused solely by mutual induction due to the inter- 
mediary action of the magnetie field energized or pro- 
duced in the iron core or magnetic cireuit by the alter- 
nating eurrent flowing in the primary cireuit. There is 
also no relative movement of any of the assembled parts 
of the apparatus, everything being at rest. The resultant 
action is brought about by the variation in strength and 
reversal of polarity of the magnetic field, due to the rapid 
alternating of the current applied to the primary cireuit. 

In Fig. 20 the iron core is shown as being built up of 
a solid iron ring, while Fig. 21 shows the iron core as com- 
posed of a bundle of assembled iron wires. Fig. 21 is 
the correct construction, for in practice the iron eore is 
never built solid, it being laminated, that is, built up of 
thin sheets of iron or iron wires assembled in practical 
form so as to prevent loss of efficiency and undue heating 
due to eddy currents, generated in a solid iron magnetic 
cireuit. In every day practice we symbolize or represent 
a transformer by the simple outline as shown in Fig. 22, 
which illustrates a step-up transformer. 

Alternating current generators are usually of high volt- 
age, that is 1,000 and upwards, and when used for incan- 
descent lighting, the voltage has to be transformed down 
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to the practical voltage required by incandescent lamps 
for publie and private use, usually 100 to 110 volts. This 
is accomplished by placing transformers in convenient lo- 
cations in the districts where the electrical energy is dis- 
tributed and utilized. Fig. 23 gives an outline diagram of 
the circuits with the transformers connected in parallel and 


the lamps in parallel. 
HIGH PRESSURE 


1000 VOLTS 


Belen 
® fed 
K |}SEC. 
( .,)) HUE 


TRANS 


LAMPS 


ALTERNATOR 


LAMPS INCANDESCENT LAMPS 


FIG. AS 
Circuits WitH TRANSFORMERS IN PARALLEL. 


Fig. 23. 

This arrangement requires that the electrical energy be 
supplied at a constant voltage and variable current both 
at the terminals of the secondary of the transformer and 
also at the primary terminals, the alternating current gen- 
erator having to respond to this demand. The constant 
potential is absolutely necessary, otherwise the brilliancy 
of the light emitted by the incandescent lamp will fluctuate, 
causing great practical inconvenience. Further. the varia- 
tion of current is determined by the lamp load on the 
secondaries, the greater the number of lamps the greater 
the amperage required. This necessitates close regulation 
of the voltage and current delivered by the alternator. 

In Figs. 24 and 25 are outlined the simple cireuit con- 
nections of single-phase transformers on a two and three- 
phase circuit respectively. In Fig. 24 the first and second 
phases of the two-phase generator are each connected to the 
primaries of a single-phase transformer, each by means of 
two separate cireuts A A and B B from the two-phase 
generator. In Fig. 25 it will be noticed that one terminal 
A of each of the transformer primaries is connected by a 
common return wire to the junction J of the generator 
windings. The other primary terminals B: B: and Bs are 


each connected by a separate main line or lead to a eol- 
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lecting brush pressing upon a slip ring which is connected 
to each phase of the three-phase generator, 

Instead of utilizing separate transformers, although 
separate single-phase transformers afford greater. flexi- 
bility of service in every day practice where single-phase 
distribution is adopted, it is more economical so far as iron 
is concerned to combine the windings on an iron core giv- 
ing a magnetic circuit common to all. The outlines of 
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this arrangement are shown in Figs. 26 and 27. The cir- 
cuit connections from the two and three-phase generators 
are also shown, and should be compared with Figs. 24 
and 25. 
THREE-PHASE TRANSFORMER CONNECTIONS. 

Three-phase alternating current transformers may be 
connected up in two or more ways. The star method of 
connections is sometimes utilized in practice, especially 
when high pressures are employed. Fig. 28 is a diagram 
showing three transformers star connected on a three-phase 
circuit. 
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The primary and secondary coils of the three-phase 
transformer are represented respectively by P: P: Ps and 
8: S&: Ss. It is obvious from the circuit connections that 
there are two transformer primaries between any pair of 
the external line wires A B C. Thus between A B there 
are two transformer primaries P: and Ps, between B C 
there are P: and P», and between A C two transformer pri- 
maries P2 and Ps.. Consequently the line voltage or e. m. f. 
is not impressed upon any one primary winding taken singly 
by itself. The pressure or voltage across any single one 
of the primary coils P: Pz or Ps will be 1/\/3 or 0.577 
times the pressure between any two of the line wires, that 
is the e, m. f. across the primary terminals of P: or Ps 
transformer would be .577 of the voltage between the lines 
A B and so on. The primaries ucting inductively upon the 
secondary coils, will induce voltages therein in the ratio of 
transformation of the primary and secondary coils. 

The e. m. f. or voltage between any two of the second- 
ary distribution feeders X Y Z will be \/3 or 1.732 times 
the induced pressure or voltage in the secondaries of each 
respective transformer. Thus the resultant e. m. f. or 
voltage across X Y, willl be 1.732 times the induced voltage 

or e. m. f. in either S: or Ss considered singly, and likewise 
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similar results across X Zor Y Z. J: and Jz are the june- 
tions of one primary and one secondary terminal respec- 
tively of the three-phase windings. 

The mesh or delta method of connecting is the one 


most generally employed in practical three-phase work, and’ 


Fig. 29 clearly represents the arrangement of circuits, in 
which similar letters refer to similar parts as in Fig. 28, 
the difference between the two methods of cireuit connec- 
tions will therefore be readily seen. 

In the star method there are two transformer primaries 
between any two line wires, while in the method, mesh 


or delta, there is only one transformer primary between _ 


any two of the line wires A B, A C or BC. This obviously 
gives the condition that whatever the line voltage between 
any two of the line wires A, B, or C, the primary feeders, 
it will be of the same value at the terminals of any single 
one of the primary coils P: P2 or Ps, and the pressure or 
e. m. f. induced in the secondary coils S: S: or Ss will, as 
in the star method, be determined by the ratio of transfor- 
mation of the primary and secondary coils. Further, what- 
ever particular value the secondary voltage attains, the 
same pressure value will exist between any two of the 
secondary distribution mains or feeders X Y, X Z or 
Y Z. 

The practical advantages possessed by the star method 
of connecting transformers in circuit is recognized, for the 
primary windings of each transformer receive but a little 
more than half the line voltage of the feeds to which they 
are connected. Another advantage which the star method 
possesses over the mesh or delta arrangement, is when for 
secondary distribution, a connection is made to the common 
junction J: of the secondary windings of the three trans- 
' former cireuits. Considering the primary and secondary 
currents in this star method of connection, each primary 
winding of the transformers gets the same current value as 
that in the respective line, or primary feeder to which it is 
connected. 

The value of the induced current in each secondary wind- 
ing of the transformer is greater than that in the corres- 
ponding primary winding, in the seme ratio that the respee- 
tive secondary voltage is less than the primary circuit volt- 
age. The current value in the secondary distribution mains 
or lines is the same as in the secondary windings to which 
they are connected. 

As already mentioned the mesh or delta method of con- 
necting is more usually utilized in three-phase practice than 
the star cireuit arrangement, unless the voltage used is very 
high, or for the reason that certain. special systems of sec- 
ondary distribution make the star connections particularly 
desirable or practically advantageous. As before stated, 
the practical utilization of one method of connecting the 
circuits in preference to the other, will be generally goy- 
erned by the service requirements. 

When the three*transformers are delta connected, one 
may be removed without interrupting the performance of 
the circuit, the two remaining transformers will carry the 
load between them. This in practice is very advantageous, 
for it protects a cireuit or service from complete shut down 
in ease one transformer decomes disabled. For this reason 
also the delta method of connections has become extensively 
used, especially on the low potential, that is secondary dis- 
tribution side of the service. ; , 
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likewise the secondary currents are equal. 


By changing the connections of the primary cireuit or 
high potential side from delta to star, it changes the ratio 
of the primary line voltage compared with the primary 
transformer terminal voltage, from 1 to \/3, that is from 1 
to .577, and under conditions when the primary line voltage 
may be so high that the insulation of transformer coils 
becomes practically difficult. ‘The three-phase lines con- 
nected to the primary circuit of the transformers are fre- 
quently connected in star. 

It will thus be seen that we can in practice connect the 
primary side of the transformer in star and the secondary 
side in delta. . 

To practically utilize a damaged three-phase trans- 
former, disconnect the terminals of the primary eoils of 
the damaged transformer from the primary line wires, and 
also the secondary terminals from the secondary distribn- 
tion line wires and short circuit beth the primary and see- 
ondary coils by connecting a wire across each pair of pri- 
mary and each pair of secondary terminals. That is short- 
circuit each winding, primary and secondary, but do not 
connect the primary and secondary in short-cireuit, one 
with the other. . 

As previously mentioned an advantage which the star 


connection possesses over the delta is that for the same 


transmission line pressure, the transformer primary is 
wound for only 58 per cent. of the line voltage. In high 
potential transmission of electrical energy, this in practice 
admits of much smaller transformers being built for the 
high voltages than is admissible with delta connection. 

Each primary or receiving eireuit if connected in star 
must be wound for 1/\/3 or approximately 58 per cent. of 
the line voltage and for the full line current. If connected 
in delta each transformer primary must be wound for full 
line voltage, and 58 per cent. of the line current, therefore 
the number of primary turns in the windings of a star con- 
nected transformer is but 58 per cent. of those required 
for a delta connection. 
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There are modifications of both the star and delta meth- 
ods of connections, which are utilized in practice and pos- 
sess certain advantages under suitable conditions. It is 
possible in practice to advantageously utilize two trans- 
formers in three-phase transformation, one method being 
known as the Tee (T) connection, outlined in Figs. 30 and 
31. It will be noticed that a primary circuit of one trans- 


: FIG. SI 
T CONNECTION OF TRANSFORMERS. 


former is connected between two of the transmission lines — 


A B, while the primary cireuit of the second transformer 
is connected between the third transmission line wire C and 
the middle point M of the first transformer. The current 
in each primary of the two transformers is of equal value, 
The voltage im- 
pressed across the terminals of one transformer, that is 
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_the one connected between C and M, is only 86.6 per cent. 


of the voltage across the terminals of the first transformer, 


© the one connected between A B. If the two transformers 


are specially designed to work in T connection one will 


have a watt rating of 100 per cent., while the other need 


only have a watt rating of 86 per cent. of the value of the 
first transformer, the combined rating of the two being 
1.866, that is 1 plus .866. 


If the second transformer is designed for approximately 
90 per cent. of the normal voltage of the primary of the 
first transformer, that is the one that receives the full trans- 
mission line voltage, it will work exceedingly well in prac- 
tice. In fact transformers designed for equal voltages 
and intended for delta connection ean be T connected and 
utilized to advantage. 


Alternating current systems of distribution, by the 
utilization of transformers possess great flexibility of 
service. On single-phase cireuits, by suitable connections 
and taps, the transformers ean be so connected as to change 
from any voltage and current to any other voltage and 
eurrent, within certain well defined practical limits, de- 


_ 


_ pendent upon the transformer design and output. In a 


ere 


sistance in ohms. 


multiphase or polyphase system of transformer distribu- 
tion, not only can they. attain changes of voltages and 
eurrent, but the form of the phases themselves can be 
changed to fulfill almost any desired practical condition. 


The power factor of most commercial transformers is 
low. At no load it varies from 50 to 70 per cent., while 
at approximately full loads the power factor is very nearly 
100 per cent. or unity. For this reason it is better to dis- 
tribute the transformers on the line, so that they will most 
of the time carry a load sufficiently high to keep the power 
factor approaching unity. 


A clear understanding of power factor is essential. The 
actual, real or effective power or watts measured at any 


time is the number of volts multiplied by the number of 


amperes given off at that time, while the power obtained by 
multiplying the average voltage by the average current is 
always greater than the actual power and is termed the 
apparent power or watts. Now dividing the maximum 
value of the actual power by the apparent power, we obtain 


the power factor of the alternating current cireuit. 


Power factor — true watts/apparent watts. 


- The power factor is that quantity which when multiplied 
by the apparent watts gives the true watts. It will depend 
upon the nature of the cirenit, and the kind of machinery, 
apparatus, or resistances supplied by it. Self-induction 


and capacity affect the power factor of a circuit as well as 


the percentage of Ioad on a cireuit. Its value is also af- 
fected by the phase displacement, that is the amount of 
lag, between the current and voltage. 


The actual or true watts may be measured directly by 
means of a suitable wattmeter, and can also be obtained 
if we know the “ohmic resistance” of the cireuit, and the 
amperes, (virtual amperes) flowing, as indicated by an 


- ammeter for: 


True watts — Current squared X resistance 
a OR 
= A’v »S R 
Where A*y = virtual amperes squared and R the re- 
An example is given as follows: 
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Ammeter reading == 120 
Voltmeter reading = 100 
Apparent watts = 120 & 100 = 12,000. 
Assuming the wattmeter to read 11,520 actual or true 
watts. 
Then power factor — true watts/apparent watts — 
11520/12000 — .96. | 


Similarly if the wattmeter reads 8,000 watts and the 
average volts and average amperes as indicated by a volt 
meter and ammeter are 100 and 100, the apparent power 
is 100 100 = 10,000 watts. ‘Therefore the power factor 
== 8,000/10,000 — .8 or 80 per cent. Now if the current 
lags behind the e. m. f. we ean readily find the actual or 


_true watts, without using a wattmeter, if we know the angle 


of lag, the virtual volts and virtual amperes, as indicated 
by a voltmeter and ammeter. 

For true watts = E v X Iv X Cos © 

== Volts virtual & Amperes virtual & Cos @ 
Where Cos © = the cosine of the angle lag, 
Therefore ® == angle of lag. 

For example: Suppose the voltmeter reads 100 and 
ammeter 10 amperes, while the current is known to lag 
60 degrees. Then angle of lag — 60 degrees — Cos @ 
== Cosine of angle of lag, where numerical value of Cos 60 
degrees —= @. Referring to a table of cosines it will be 
found that the numerical value of this 60-degree angle — .5. 

Therefore true watts = 100 K 10 & .5 = 500, and 
apparent watts = 100 * 10 = 1,000. 

Therefore power factor — 500/1,000 — .5 

= value of cosine 60 degrees. 
= angle of lag © 

Therefore Cos © may be considered to be the power 
factor of the circuit. Power factor — true watts/apparent 
watts or Cos ® = true watts/apparent watts. 

Therefore the numerical value of Cos © = power factor. 
For instance suppose the value of the angle Cos @ = .9; 
and we find the ammeter and voltmeter reading 10 to 100 
respectively. The true watts 

sel ca Viy oe coe. © 

== 10s 10085460 =-900 
and apparent watts = 10 &* 100 = 1,000. The power fac- 
tor then —= 900/1,000 = .9, but we already have Cos @ 
—9, Therefore Cos @ = power factor. 

This explains why power factor is sometimes defined as 
the cosine of the angle of phase displacement (angle of lag) 
that exists between the current and voltage of a circuit. 
The power factor of a circuit can never be greater than 
unity. 

In both theory and practice the angle of lag can never 
be greater than 90 degrees. However great the frequency 
of the circuit or inductance therein and whenever the 
phase: difference, whether lag or lead, is very large, that is 
closely approaching 90 degrees, the current being-so much 
out of phase in relation to the volts, is almost wattless, some- 
times called wattless current. This condition is approached 
when the current flows through a choking coil or condenser, 
if the resistances are small. 

As the power factor is determined by the cosine of the 
angle of lag, it is very essential that the numerical value of 
the cosine of the angle should be as high as possible. The 
value of the cosine of a 90-degree angle is zero, and the 
greater the phase difference, that is as the “lag” approaches 
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90 degrees, the less the power factor becomes, getting 
closer and closer to zero value. This is an undesirable con- 
dition in practice, and has to be strictly avoided. 

It is obvious that if the value of the cosine of the angle 
of lag is unity, its maximum value and only happens when 
the value of the angle @ is zero degrees, that is no phase 
difference or lag, the apparent watts and true watts are 
equal. This gives a power factor of unity; and while this 
is theoretically possible, it is never attained in practice, 
because it is impossible to have a cireuit entirely devoid of 
inductance. A non-inductive circuit is absolutely essential 
to attain a condition which possesses no phase displace- 
ment, a requirement to give us unity cosine and unity 
power factor. 

In every instance it is highly important and desjrable in 
practice to maintain the power factor as high as possible, 
because with a high power factor the amount of work ob- 
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tained from the alternating current machinery is then at 
its greatest value, or the ratio, true watts divided by appar- 
ent watts 1s a maximum. 

In practice the utilization of rotary converters in com- 
bination with transformers for power distribution possesses 
advantages under suitable conditions. A rotary converter 
is a machine that converts or changes alternating current 
into direct, and is sometimes called a Synchronous con- 
verter. If the same machine be mechanically driven, it will 
deliver both direct and alternating currents and when so 
used is called a double current generator. 

Three-phase transmission of power is very economical, 
and when utilized by rotary converters to fulfill certain 
practical requirements, it is often advisable to use a rotary 
converter wound for a six-phase circuit. This for the rea- 
son that a rotary converter designed for six phases has a 
greater capacity for work than the same machine wound for 
a three-phase circuit. 


Review of Central Station Practice and 
Developments in England. — 


(Contributed Exclusively to SoutHERN ELECTRICIAN. ) 
BY CECIL TOONE, AN ELECTRICAL ENGINEER IN ENGLAND. 


N THIS article the writer will take up further lighting 
conditions in England, continuing from last issue and 
dealing particularly with street lighting. It is a significant 
fact that of some 270 areas in the United Kingdom served by 
central stations with no traction load only 24 per cent. have 
no electric street lamps and of the remainder a very large 
percentage have entirely electric lighting in this service. 
Of the towns having no electric street lamps the largest 
per cent. have company electricity and gas supply, for 1910 
this percentage being about 70. Municipal electricity and 
gas supply held second place with a percentage of 17. 


ELECTRICITY, CENTS PER KILO- GAS, PER 1,000 


WATT HOUR CUBIC FEET. 
LIGHTING. POWER. 
Yeare1O0L* > 2 aes 11.0 5.3 0.82 
Yeor71910 «.... 52 10.3 4.3 0.79 


The average price per unit for electricity and per 1,000 
cubic feet of gas for the above areas is as follows: The 
population, number of consumers and kilowatts of plant 
involved in these areas are shown in Table 12. The num- 
ber of areas with no traction load and no electric street 
lighting were 76 for 1904 and 65 for 1910. 


TABLE 12. POPULATION, CUSTOMERS AND KILOWATT OF PLANT 
IN AREAS WITH NO ELECTRIC STREET LIGHTING. 


Year 1904 | Year 1910 
; a oe a 
| Total. Mean per Total. Mean ‘per 
area. area. 
Population_____.._- 2,392,300 38,000 1,810,000: . 31,200 
Consumers_-__._-_-- 28,950 414 59,700 948 
Connected K. watts._ 66,700 982 179,000 2,800 
Generator K. watts.— 63,690 885 144,400 2,060 


From these figures it appears that the non-existence of 
electric street lighting is seldom due to excessively high 
electric and abnormally low gas supply rates. As might 


be expected the majority of the areas in question are sup- 
plied with both electricity and gas by companies but it is 
curious to note that there are more areas without electric 
street lamps where the electric supply alone is municipal 
than where the gas supply alone is administered by local 
authority. The number is, however, small in both eases. 
The percentage distribution of ownership of gas and elec- 
tricity supply, in the areas considered, has not varied 
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greatly during the past six years but, although the number ~ | 


of areas and the population concerned have been greatly 
redueed, the state of affairs is relatively worse now when 
compared with the great extensions of electricity supply 
for other purposes. See Table 12 and note the number of 
consumers and kilowatts connections-per consumer in 1904 
and 1910. 

CABLES, DISTRIBUTING BOXES, LAMP POLES AND SUSPENSIONS. 


Highway and electrical supply authorities now co-oper- 


ate to a considerable extent, the former affording every 
facility for the extension and mutually convenient location 
of underground networks. The latter is glad to supply 
power for lighting and tools on sewerage schemes, bridge 
and tramway work, pipe laying and so forth. The cables 
used on such temporary supplies must of course be heavily 
armoured and laid in as safe spots as possible. 


Laying cables under the pavement involves minimum — 


dislocation of traffic, installation is simplified and subse- 
quent access is more easily obtained. Again, less strong 
arches are necessary over the manholes or distribution 
boxes than must be provided when these have to bear 
heavy road traffic and finally, house service mains are laid 
more easily from cables beneath the pavement. 

The location of street lamp standards is often ham- 
pered in English towns by traffic considerations, occasion- 
ally by difficulties with owners of property flanking the 
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roadway and most frequently by the unequal size of build- 
ing blocks and non-opposite street corners. It is generally 
desirable to locate a street lamp at street corners or at the 
centre of the streets which cross there. Centre poles en- 
able very good street lighting but they impede the traffic in 
many small towns, while the variable “width of streets and 
heights of houses in British towns, hampers the applica- 
tion of centre suspension from overhead cross wires. The 
shadow of passing vehicles is thrown athwart the footpath 
by any purely central lighting system. Bracket suspension 
of street lamps from the walls of adjacent houses is con- 
siderably employed in small towns, but a good reflector is 
needed on the wall surface if serious loss of light is to be 
avoided. Again the variable width of streets in the aver- 
age provincial town is a handicap to the successful appli- 
eation of the system. 

Curb location of poles is most generally adopted in this 
country, a staggered arrangement being usual, and the 
poles placed so as to avoid obstruction of traffic. The most 
recent types of pole consist of a massive east iron base 
earrying a light steel upper structure. The cast iron ped- 
estal looks well, withstands ecllisions and gives the required 
weight and stability, while the steel stem and neck are 
light, graceful and strong. Individual or sectional con- 
trolling switchgear has hitherto been usually mounted in 
the pedestal of poles but several recent designs have ar- 
ranged for this to be placed 10 feet or so above street level 
in a neat, light, weatherproof shell secured to the- pole. 
The suspending neck and fittings for street lamps, whether 
are or metallic filament, are now regularly designed so as 
to combine artistic effect and mechanical strength with a 
minimum obstruction of light, a condition which has been 
considerably neglected in the past. 

Are lamps are generally suspended so as to enable 
them to sway somewhat in a high wind, the stresses on 
their supports being thereby reduced. This arrangement 
is easily secured on lamps provided with lowering gear. 
In a similar manner, but for a different reason, metallic 
filament lamps are often flexibly suspended so that the 
vibration of the poles, caused by the passage of heavy traf- 
fie, may not be communicated to the lamps. As already 
noted, some of the fiexible supports marketed for this pur- 
pose have proved worse than useless and in very many 
eases ordinary bayonet holders are employed with no serious 
percentage of breakages. 

GFNERAL TENDENCY OF STREET LIGH'TING PRACTICE AND COSTS. 

The utilization of high efficiency electric lamps in street 
lighting has administered no appreciable setback to cen- 
tral stations, the tendency being wholly towards increased 
illumination for a givén energy expenditure rather than 
towards a reduction in the cost of operation. The general 
rise in supply pressures has not materially affected are 
lighting practice and, though series running of metallic fil- 
ament lamps is still necessary where moderately low candle 
power units are required, this is easily arranged for in 
street lamp wiring. 

On every hand low pressure incandescent gas mantles 
and carbon filament lamps are being replaced by groups of 
metallic filament lamps. Old open and enclosed ares are 
being similarly replaced where any candle power much 
lower than 1,000 per pole is required or by flame ares where 


_ high illumination is needed. Despite its utilization in many 


important streets, see also special section on London devel- 
opments, high pressure ineandescent gas lighting does not 
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make much headway and the flame are lamp which suffered 
by its complexity and short burning hours, during the 
early stages of its development, is now rapidly supplanting 
all rivals in cases where fair competition is afforded and 
units of 2,000 or more mean spher, candle power ean 
be conveniently employed. 

Towns provided with trolley electrie tramways natu- 
rally employ ares more liberally than others who have to 
install special standards for lamp suspension. A common 
arrangement is now to suspend an are lamp from every 
alternate or every third trolley wire pole, supplementing 
the general illumination so obtained by a pair of 50 or 100 - 
watt metallic filament lamps mounted on reflector brackets 
low down on each pole. 

The Nernst lamp and the small enclosed are lamp are 
rapidly falling into disuse being replaced by suitable groups 
of metallic filament lamps. It is found that groups of 3, 
5 or 7 lamps in 50 to 100 watt tungsten sizes give a much 
higher and more uniform illumination in many eases than 
has hitherto been obtained by the use of fairly large open 
ares. Wherever flame ares can not be afforded there is a 
decided tendency to convert other types of are lamps when 
necessary to groups of metallic filament lamps. The low 
current magnetite are which appears to have found con- 
siderable favour in the States is practically unknown in 
this country. 


TABLE 13, SUPPLY AREAS WITHOUT TRACTION HAVING ELEC- 


TRIC STREET LIGHTING. . ; 


| Supply areas without traction having Electric Street No. 
Lighting. with 
no | 
Elec, 
Are. Filament lamps. No. St. 
2s ee eee Light 
Open |Encl |Flam |Car- {Met. {Ner- |Ares. |C.F. |M.F. \Ner- jing. 
| bon, |Fil.  |nst. nst. 
| | | SA Wea teeta conen 
| | 
Year 1904__/|44 IBD cla ee LS je. S284 23 73 270 |156 {7 
Per Cent__.|16.3 |11.8 |. - O26 Uh ees 12.6 | 8.5 27.0 |100 57.8 |28.1 
Year 1910__/98 64 52 89 139 (43° /45 111 62 {150 5 
Per Cent_-_-|86.4 |23.7 19.3 33.0 (51.5 |16.0 |16.7 (41.1 | 23.0] 55.5 |24.0 


Table 13 shows the great change wrought by the em- 
ployment of metallic filament lamps and flame ares in street 
lighting but fails to adequately represent the rapidity with 
which carbon filament lamps, Nernst lamps and small en- 
closed ares are yielding place to metallic filament types. 
This defect is largely remedied by analyzing in greater 
detail the changes in practice during the period 1904 to 
1910. 

At the present moment many towns have under trial a 
motley collection of are lamps and metallic filament lamps 
but uniformity is being gradually approached. For units 
of less than 500 candle power and even as high as 800-1,000 
candle power osram and tantalum lamps are largely em- 
ployed while for more powerful units 8, 10, 12 or, rarely, 
15 to 20 amperes, flame ares are used. The multiglobe 
fittings adopted in American towns, one lamp per globe 
and 3 to 5 lamps per standard, are rarely used in this 
country and then mainly by private consumers, large 
shops, ete. Cluster fittings are now available for anything 
from single or twin 50 watt filament lamps up to 4 or 6 
300-candle power lamps or 3 1,000-eandle power units. 

Where gas lamps have been converted, metallic filament 
lamps are commonly mounted within the old lantern but in 
new installations it is becoming common to mount the lamps 
free of all enclosure, their average life being thereby in- 


creased. The cost of converting from low pressure inean- 
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descent gas to metallic filament lamps, using the existing 
poles and lanterns, is very moderate, generally ranging from 
$15 to $20 per post, including all labor and materials inci- 
dental to the conversion and placing of the equipment in 
thorough working order. 


Street lighting is invariably paid for out of public 
funds in English towns and the various charging systems 
adopted come broadly under the following headings: © 

1. Lump Contract. 

2. Charge for energy supply ahd maintenance of lamp. 

3. Charge for energy alone; maintenance not under- 
taken by supply company. 

4. Charge for a certain amount of light per annum. 

Naturally the last system is the best, involving as it 
does a direct charge upon the commodity or result desired. 
All questions of metering and maintenance are avoided and 
the supply company is automatieally encouraged to install 
reliable and efficient types of lamps. A lump contract be- 
ing a more or less speculative investment to both parties 
often necessitates a contingency allowance which ulti- 
mately may prove clear profit to the contractor. Methods 
(2) and (3) obviously induce the supply company to ob- 
struct, or at least to regard passively, the installation of 
high efficiency lamps. Method (2) offers no encourage- 
ment to contractors to maintain lamps in perfect condi- 
tion while method (3) generally involves a separate main- 
tenance contract—in most cases a costly and unsatisfactory 


course. All the methods noted are in considerable use in 
this country. 


Contracting for a certain quantity of light, method (4), 
involves continual photometric measurements to ensure that 
the conditions of the contract are being fulfilled. Foot- 
candle measurements can not be conveniently made for 
this purpose and it is generally specified that the mean 
candle power of the lamp, in directions along the street, 
depressed 20 degrees and 50 degrees respectively from the 
horizontal, which mean candle power closely approximates 
the mean hemi-spherical candle power of the unit, shall 
not be less than a certain minimum and that lamps of at 
least this candle power (thus measured) shall be placed a 
certain distance: apart and at a certain height above street 
level. Such a system has been found very satisfactory in 
the Westminster district of London during the last five 
years. Weather conditions appreciably affect the results 
obtained and it is generally agreed that, when an indi- 
vidual lamp is temporarily below par, the mean of its can- 
dle power and those of the adjacent lamps on either side 
of it, shall be regarded as the criterion of the conformity 
of all three to contract terms. It is usual to impose a 
penalty per lamp per day for insufficient illumination, but 
in some instances this penalty has been fixed absurdly high 


so that tendering firms have had to add a risk-covering 
amount to their offers. 


The actual charge per street lamp per annum, assuming 
constant type throughout, has not greatly decreased during 
recent years and in some instances it has increased owing 
to higher cost of labor and miscellaneous stores. Usually, 
however, increases in the running cost per annum are 
traceable to increased illumination required and given. 
Comparatively few towns adopt a charge per kilowatt hour 
for their street lamp supply but where this system is fol- 
lowed a distinctly cheaper service is available than was the 
case six years ago. In 29 such towns in 1904, the mean 
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price per kilowatt hour was 6.28 cents and in 46 towns in 
1910, the mean price per kilowatt hour was 5.22 cents, a 
17 per cent. reduction. 

Where a fixed charge per annum is levied on each street 
lamp distinct from a fixed charge per lamp in domestic 
service since the burning hours per annum are now closely 


constant and known in advance, the amount usually varies 


between $10 and $15 per column fitted with incandescent 
filament lamps and between $75 and $100 per are lamp. 
Naturally these amounts vary considerably with the type 
and size of lamp employed and with the burning hours 
per annum. Among filament lamps, % ampere Nernst 
burners, 2-50 watt metallic filament lamps and single or 
double 16 or 32 candle power carbon filament lamps are 
favorite units while, among arcs the 742 ampere or 10 
ampere open, the 10 ampere or 12 ampere enclosed, the 8 
ampere—12 ampere flame and the 5 ampere enclosed are, 
becoming rare, are .most frequently employed. Though 
until within the last 5 years one-fourth a~pere Nernst and 
8 candle power carbon lamps were common in small streets, 
lighting units of less than 16 candle power are now rarely 


employed and 32 or more candle power is a more general. 


minimum. . In large towns the street lamps burn from 
dusk to dawn but in smaller cominunities they may be ex- 
tinguished at 2 a. m., midnight or even 11 p. m., two thou- 
sand burning hours per annum is a common allowance when 
estimating for English street lighting. 
The mean charges per lamp per annum are: 
FILAMENT LAMPS. 


Year 1904. $14.41 the mean of 68 towns. 
Year 1910. $14.65 the mean of 97 towns. 
ARC LAMPS. ; 
Year 1904. $94.25 the mean of 108 towns. 
Year 1910. $84.05 the mean of 112 towns. 


The average charge for filament lamps has risen slightly 
while that for are lamps is decidedly reduced. This fact 
can be explained by the greater relative inerease in -eandle 
power and the smaller relative increase in efficiency, when 
metallic are substituted for carbon filament lamps, than is 
usually the case when flame ares replace other types. Fur- 
ther, the renewal charges on metallic filament lamp 
installations have been heavy until recently. Lamps, such 
as are now marketed, have proved their ability to approach 
2,000 burning hours in heavily traveled city streets and 
this increased longevity, together with the reduction im 
prime cost of high efficiency filament lamps, should cause 
a substantial decrease in the mean cost per annum of oper- 
ating the same, probably to $10—$12 per 100 watts per 
year. . 

STREET LIGHTING IN LONDON. é 

The total area of Greater London is very much more 
subdivided for purposes of electric supply than is the ease 
where gas supply is concerned. Thus two large gas com- 
panies supply the larger and more important part of the 
district covered by twenty-nine electrical undertakings. 
Until quite’ recently there was no trace of co-operation be- 


tween the number of electrical undertakings which not com- 


peting with each other to any appreciable degree, had 
yet to compete with the same gas company. The natural 
result was that the large gas companies, with their great 
resources and elaborate business organization, secured a 
huge advantage which is, to a large extent, still maintained, 
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for co-operation between central stations in publicity mat- 


ters is developing very slowly. Local show rooms, perma- 


my 1911, 


nent or periodical are, however, effecting great improve- 
ment. The above state of affairs naturally handicaps the 
extension of supply to private consumers more than it 
affects street lighting. 
3 Though some 30 per cent. of the London electrie supply 
_ districts are wholly without electric street lighting the econ- 
sumption of energy for this purpose in the remainder has 
_-more than doubled during the last six years entirely refu- 
_ ting the erroneous rumor, which has gained currency in 
4 ~ some places, that London is becoming a gas lighted city. 
This rumor is based chiefly on the substitution of high 
_ pressure gas lamps for ares in Finsbury, the City of Lon- 
_ don and parts of the City of Westminster. 
Three are lamps installed in front of the Mansion 
= House in 1907 gave 3,960 candle power and were adopted 
in preference to five high pressure gas lamps of 1,220 ean- 
: dle power. The cost of the ares being 3 & $62.50 =$187.50 
against 5 X $75.00 = $375 per annum. In spite of these 
_ results which could be repeated, at least as favorably to 
5 electricity, by comparing the latest flame ares and high 
_ pressure gas mantles and in spite of the findings of a 
f deputation sent to report on the lighting of various Con- 
__ tinental cities, the City of London Corporation have re- 
cently adopted gas lighting in certain important streets 
without allowing electrical companies at all a fair showing. 
: Recently, however, an electric lighting scheme has re- 
i placed high pressure and low pressure gas lighting in cer- 
> 
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tain of the more important streets in the City of London. 
The whole scheme is of comparatively small extent, involv- 
_ ing some 75,000 candle power, equivalent to about 40 or 
_ 50 kilowatt. Its installation is entirely due to the enter- 
© rive of the City of London Electric Co. which has borne 
% the whole cost of the equipment, solely to. demonstrate the 
4 superiority of electric lighting. The area concerned in the 
_ new developments includes some of the busiest city streets, 
and in Cheapside, for instance, the day traffic is so dense 
; that the installation of the new lamps had largely to be 
_ carried ont between midnight and 7 a. m. and at week ends. 
4 The whole scheme may conveniently be divided into the 
- three areas: (a) Cheapside and Watling St. area. (b) 
_ Farringdon St. area. (ce) Paternoster Row area. In 
_ Cheapside and Watling St., centrally suspended high ean- 
g dle power ares are employed, there being no room for cen- 
Bire poles. Farringdon St., however, is much wider and 
- centre poles are used on the various traffic shelters, islands 
or refuges. In the Paternoster Row district, only quite 
q narrow streets have to be lighted and the present installa- 
_ tion merely substitutes metallic filament lamps and efficient 
reflectors for low pressure gas mantles. Further special 
~ conditions pertaining to each lighting area are as follows: 
In Cheapside and Watling St. four ares in each thor- 
_ oughfare are suspended at crossings so that the cross roads 
a between the two main streets are lighted by powerful arcs 
3 at each end, additional illumination being provided, where 
~ necessary by metallic filament lamps. In Cheapside there 
are ares placed between the cross street lamps. These aux- 
ares burn only till midnight, those at the crossings 
burning from dusk to dawn. Between the Watling St. ares, 
_ 300 candle power metallic filament lamps suffice to raise 
the net illumination to a suitable value. 
Throughout the area concerned, side streets and courts 
and passages are lighted by metallic filament lamps ar- 
nged on wall brackets or pavement standards. The nar- 
rowness of many of the smaller thoroughfares and the ex- 
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istence of shop sigu-boards of various descriptions, has 
complicated the problem of obtaining au even illumination 
at low cost but the results attained leave nothing to be de- 
sired. 

THE OLD AND THE NEW INSTALLATIONS IN LONDON. 

The following table analyzes the new and old lighting 
equipments as fully as is necessary for the purpose of this 
article. It is to be noted that the improved illumination 
provided in the main streets often enables a considerable 
reduction in the number of lamps required in the side 
roads. Thus the ares in Cheapside and Watling St. par- 
tially light the eross-roads connecting these main arteries 
and about a dozen gas lamps have been dispensed with, in 
side roads and courts branching from Farringon St., by 
reason of the increased illumination derived from the elec- 
tric lamps in the latter. Again in the Paternoster Row 
area, 11 low pressure gas lamps in the Row were replaced 
by 9 electric lamps fitted with high efficiency reflectors, and 
it was then found possible to abolish four other gas lamps 
in side courts leading off Paternoster Row, so that 9 elec- 
trie lamps are actually doing the work of 15 gas lamps. 
Though the nominal candle power now provided is some- 
what less than that displaced, the illumination has admit- 
tedly been improved by the change. A point of vital im- 
portance is that, whereas the rated candle power of elee- 
tric lamps is closely maintained during a long life, the 
nominal candle power of gas mantles is little more than an 
arbitrary rating and is certainly maintained for only a short 
period. 

NEW ELECTRIC LIGHTING AREA IN CITY OF LONDON STREETS. 


NEw Op 
INSTALLATION | INSTALLATION, 
Length of Streets Lighted in feet_.._____ 7530 | 7530 
Number of Lamps; Arcs_.--_-----_--_- 23 (mean 3000 20 (mean 1200 
c. p. each) c. p. each) 
Met: fil. 3. 41 (mean't00) 9 = © 
c. p. each) | 
Gage ood = Sek eq ae So ee ae ees 94 (mean 260 c. p 
| each.) 
otal Nor Tamps.2.2) aoe ! 64 114 
Total Candle Power of Lamps---_--____ 72985 48,235 
Mean distance between lanes in feet —___! 32714 37614 
Mean can le power per lamp-_-_--_--_---- 1140 . 423 
Increase in Total Candle power__-___._- 24, (O01 OL D138 % =| Te cece 
Increase in Candle power per lamp-_-_-_-_-_- We POLs LCOS | meee eee 


In the city of Westminster, of some 1,157 arcs em- 
ployed by the City authorities only 71 or 6.2 per cent, have 
been replaced by high pressure incandescent gas mantles, 
although the streets concerned are important, the total de- 
mand involved is very small. The tenders of the compet- 
ing gas and electric companies for the supply and mainie- 
nance of light as follows, on five year contracts, were: 


ELECTRICITY. GAS. 
90 candle power, load factor 45 per cent. $24.40 $13.80 
3,000° candle. powerss< tac wae wee 136.00 107.00 


Clearly the acceptance of the gas company’s offer was 
justified by the better terms thereof but the electrical com- 
pany was handicapped by the terms-of the contract’ which 
stipulated no definite streets to be lighted but left it at 
the option of the local authority to require any or all 
streets within a given area to be supplied while permitting 
no such latitude to the tendering company. Whereas tle 
gas company had already mains laid in all the streets 
where lighting was likely to be demanded, the electrical 
company had to safeguard itself against being required to 
make considerable extensions of its cable system to supply 
districts in which no other load could be easily obtained 
and this without any guarantee that the contract would be 
renewed in their favor at the completion of the present 
five year period. 
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Central Station Distribution for Large 
Territories. 


BY WILLIAM B. JACKSON. 


That the central station idea is becoming recognized as 
applicable to large territories with scattered population, 
is the opinion of William B. Jackson, of the firm of D. C. 
& Wm. B. Jackson, Chicago, presented in a paper read 
at the meeting of the American Institute of Electrical En- 
gineers February 10, 1911, at New York. A few years 
ago the advantages of electric light and power as dis- 
tributed from big stations were considered to belong to 
eities and the larger towns alone. These benefits may now 
be extended to sparsely settled regions at a reasonable cost 
by means of unified systems of electrical distribution. 

The advantages of such a system as a substitute for 
disconnected small stations located in the cities and villages 
of the territory correspond roughly to isolated plant 
of the large city, may be summarized as follows: (1) 
Saving in power house equipment made possible through 
taking advantage of the diversity of different communities 
by serving them from the same transmission system. (2) 
Lower power generating cost per kilowatt-hour due to lar- 
ger power plants and improved load factor. (3) Less in- 
vestment in power plants per kilowatt capacity on ac- 
count of larger plants as compared with smaller. (4) 
The possibility of decreased percentage of spare appara- 
tus by appropriate arrangement of power plants. (5) 
Saving in cost made possible by centralized management, 
general superintendence and other general expenses. (6) 
The possibility of providing rural and suburban service 
that could not be profitably reached by a local central sta- 
tion. (7) The possibility of large corporations providing 
power service which would be too extensive for small com- 
panies to undertake. (8) The development of water pow- 
ers for electric service. 


The savings made available by these factors may be set 
opposite the losses due to transmission transformers and 
lines, anc the cost of transmission line maintenance, inter- 
est, ete., to determine whether a unified system or a num- 
ber of separate plants can most economically serve a ter- 
ritory. However, it should be remembered that only by 
covering the country with systems serving groups of cities 
and villages from relatively large power houses properly 
located, is it possible to serve rural districts generally at a 
reasonable cost. To provide electric service for a rural 
district alone is rarely economically possible. 


The original impetus to this movement for far reach- 
ing transmission systems was imported by the development 
of hydro-electric plants, of which a transmission system is 
an essential part. The development and perfection of va- 
rious transmission machinery, caused by the large increase 
in the number of hydro-electric plants in recent years, has 
made possible corresponding developments in the trans- 
mission of electric power from steam plants. One of the 
most vital points to be considered before arriving at the 
decision as to whether a unified system is economically 
preferable is that of the diversity factor. 
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DIVERSITY FACTOR CONSIDERATIONS. 
The question of diversity factor as between various 


communities which are provided with electric service from 


a single transmission system is quite complex. By diver- 


sity factor is here meant the ratio of the sum of the max- 


imum peak loads of separate plants which would serve the 
individual communities to the maximum peak load that 
would occur if the plants were combined. The condition 
may be illustrated by a consideration of the load curves of 
four central stations in the Northwest. One of these, (Plant 
1), serves a city of 50,000 inhabitants with mostly business 


and residence lighting service and has a maximum output 


of over 900 kilowatt; the second, (Plant 2), serves a city 
of 20,000 inhabitants having a good lighting and commer- 
cial power load together with the local street railway ser- 
vice, and has a maximum output of 1,250 kilowatt; the 
third, (Plant 3), serves an agricultural town of 4,000 in- 
habitants and has a maximum load of approximately 105 
kilowatt; and the fourth, (Plant 4), provides only business 
lighting and power service, and has a maximum load of 
over 790 kilowatt. These are highly dissimilar in their 
characteristics and give the following result as regards 
diversity factor: 


Maximum Inpivipuat Larcest| CorncipeNT PEAK Dor- 
Peas8 During THE Inc THE YEAR. 
YEAR. 
\Kilowatts. | Date Time  /Kilo- ‘Date Time 
watts. 
Plant 1_..--.-+ 920 \Jan.22 8P.M.| 970 (Dec. 23 5.P.M 
Ret yiOe Ud Poe 1250 Nov. 12 9 P.M. 1190 |Dec. 23 5. P.M 
ee Geaseeee 104 \Nov. 15 6. P. M. 74 |Dec. 23 |5, P. M 
. Ce 794 |\Dec. 27 P: P.M 784 -|Dec. 23 5. P. M 
3068 2838 


There is therefore a difference of 230 kilowatt between 
the largest coincident peak and the sum of the maximum 


peaks, which represents a diversity factor of 1.09. This” 
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seems a surprisingly small advantage from the ecombina- — 


tion, but it would allow a corresponding reduction in ma- 
chinery to earry the peak load in a unified transmission 


system over what would be necessary if the maximum — 


peaks were coincident, and would correspondingly improve 
the load factor over the average of the separate planis. 
The reduction in peak here indicated, is equal to more 
than twice the maximum load of the smallest plant referred 
to. 


When plants (1) and (2) unly are combined, the time 


of their largest coincident peak is the same as in the fore- 
going case so that for these two plants there is a difference 


between the coincident peak and the maximum peaks of 
190 kilowatt and a diversity factor of 1.10. This saving 
in peak capacity amounts to 21 per cent. of the smaller 


maximum peak and a combined plant would have only 79. 
per cent. of the smaller peak added to the larger. 

Considering plants (1) and (3), the greatest coincident 
peak is formed by 920 kilowatt and 89 kilowatt oceurring 
at 8 p. m. on Feb. 19, and the maximum peaks are as 


* 


a 


heretofore given. With this combination there is a saving 
in peak capacity of 15 kilowatt, which leaves the diversity 


- factor little different from unity, but amounts to about 15 
per cent. of the peak output of the small plant. When 
_ plant (3) is combined with plant (2) there is a saving in 


peak capacity of 51 kilowatt which amounts to 49 per cent. 
of the maximum load of the small plant. 

Two large groups of towns, for which the aggregates 
of maximum peaks are about 10,000 kilowatt, show the fol- 
lowing diversity factors: One of the groups, which com- 
prises towns having rather uniform characteristics, shows 
a diversity factor of something over 1.10, while the other 


_ group in which the towns have diversified business charac- 


teristics, shows a diversity factor which is larger than 1.18. 
All of the data I have available tends to show that diver- 
sity factor as between towns is highly variable and in some 
eases may be large, while in others it may be relatively 
small. 

- Considering the first illustration presented, the saving 
in peak eapacity arising from a combination of the plants 
might not cover the additional generating plant necessary 


to supply a reasonable maximum transmission loss. This, 


however, would be influenced by the number of power 


_ plants operated in the unified systems, and their locations, 


ye 


ON, 


suah ay 


as well as by the design of the transmission cireuits. 

In the case of the illustration of plants (2) and (3) 
and assuming that plant (2) is to be enlarged to supply 
both communities, with an accompanying abandonment of 
plant (3), there is then a saving in peak eapacity of 51 
kilowatt. After allowing for the added generating plant 
required for the maximum loss in the transmission line to 
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the smaller community, the saving in cost of equipment 
afforded by the diversity factor when making the enlarge- 
ment of plant (2) amounts to between $5,000 and $7,500, 
which could be applied toward providing the transmission 
cireuit. The power required for the small system could be 
generated at a low figure since about 50 per cent. of its 
load would go to improve the load factor of the unified 
system without increasing the maximum load. 

Referring to the last illustration mentioned above, there 
would be a saving in plant capacity on account of diversity 
factor of over 1,800 kilowatt, which, expressed in terms of 
investment, would amount to, say, $250,000. This can be 
considered as off-setting plant made necessary by trans- 
mission system, since plant released from peak load ser- 
vice in a growing system stands in lieu of additions to 
capacity to take care of new business. 

FEATURES OF LOAD FACTOR. 

Improved load factor accompanies inereased diversity 
factor since increase of the latter decreases the peak load 
without changing the average load. Referring to the next 
to the last illustration of diversity factor heretofore given, 
the weighted average of the annual load factors of the sev- 
eral towns may be taken as 22 per cent. Since the diver- 
sity factor between the towns is 1.10 the load factor for all 
of the towns served together will be 24.2 per cent., while 
if the diversity factor had been 1.18 as is the case in the 
succeeding example, the load factor would become 26 per 
cent. Thus for unified electric systems there is a saving 
in operating cost per kilowatt-hour owing to improved load 
factor as well as on account of the improved operating 
economies of larger generating plants. 


Commercial Application of Scientific 
Phenomena. 


(Contributed Exclusively to SourHERN ELECTRICIAN.) 
BY EDWARD LASCAR GROSS, CHEMICAL ENGINEER. 


VI ANY of the present commercial enterprises have 
found their beginning from some scientific phe- 
nomena which for a long time were but interesting labo- 
ratory experiments. ‘This is true of the great electrical and 


chemical industries of the world, and their remarkable 


progress during the last few years is due, in a great meas- 
ure, to the establishment of research departments, whereby 
many of these phenomena have been viewed from an econom- 
ical and commercial aspect with a view to turn them to 
practical worth. 

The great dye manufacturies of Germany are founded 
on the discoveries made by a young chemical student who 
had the ability to view a newly observed phenomenon from 
the practical as well as the scientific side. The scientific 


ts facts which many of us have time after time seen demon- 


strated, have merely been viewed by us as demonstrations 
of nature’s laws and without our really considering to what 
practical use they could be turned. 

As an interesting example of this, consider the phenom- 
enon of super-cooling of liquids. If we take a clean glass 
flask, partly fill it with water and close the neck of the 
flask with a plug of cotton, the liquid may be cooled, by 


some artificial means, to a temperature of a few degrees 
below its freezing point, and yet remain in the liquid state. 
This is called .super-cooling and the water is said to be 
super-cooled. Now, if we carefully remove the plug of 
cotton and drop a tiny erystal of ice into the flask, the 
water will instantaneously turn into a solid piece of ice. 
One would hardly imagine a commercial application of 
this experiment, yet it has been done- There is a hot water 
bag on the market which depends on this super-cooling for 
its operation. The hot water bag is placed in boiling water 
for a few minutes, the eap tightly screwed on, and the bag 
laid aside for future use. When its services are suddenly 
demanded, it is merely necessary to unscrew the cap, ex- 
pose it to the air, replace the cap on the bag and a gentle 
heat is immediately given out for some considerable time. 

The bag contains a salt, probably sodium acetate, which 
is a solid at ordinary temperatures. When the bag is 
placed in the hot water the sodium acetate is melted, thus 
absorbing a quantity of heat equal to its latent heat of 
fusion. On removal of the bag from the hot water, the salt 
remains in the liquid, or super-cooled state in the air-tight 
bag. By removing the cap, a portion of the liquid evapo- 
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rates, a tiny erystal of acetate forms, and it solidifies or 
freezes, thus giving out as sensible heat, its stored up, or 
latent heat of fusion. This is a simple device but clearly 
illustrates my point. 

It is in the field of electricity, however, that the most 
wonderful achievements have been made, as the telegraph, 
telephone, incandescent light, electrical generators, and lately 
that most marvelous of all, wireless telegraphy. It is an 
interesting and fascinating occupation to make up a list of 
some of nature’s phenomena, no matter how simple and 
"valueless they may appear and then try to figure out some 
way or method of application by which they will prove of 
practical worth and of benefit to mankind. By the study 
of the mathematical laws of heat and electricity, by ob- 
servation of the laws governing the discharge of electricity 
through gases and the ionization thereof, by the study of 
the action of those rays of light which lie outside the visible 
spectrum, ete., wonderful results will be obtained and we 
may soon hope to see the direct conversion of the latent 
energy of coal into electricity, the production of light with- 
out heat, the discovery of new elements and combinations 
thereof, 

Let us pick out a certain electrical experiment which has 
time and time again been observed but of which no practical 
use has been made. Let us look at it from a commercial 
aspect and see whether or not it does not immediately take 
on a different light, in that it awakens the desire to try 
and find out for ourselves, a use for it. I refer to Peltier’s 
effect. 

In the year 1834, Peltier made the discovery that on the 
passage of an electric current through a thermo electric 
junction, that is, a junction of two different metals, there 
will either be a development of heat at the junction or an 
absorption, according to which direction the current is 
passed. The Peltier effect differs from the well known 
Joule heating effect, in that the Joule effect is proportional 
to the square of the current, and is independent of the 
direction of the current, while tke heat developed at the 
junction of two metals by the Peltier effect is proportional 
to the first power of the current and depends on its direc- 
tion. The Peltier effect can best be demonstrated and its 
magnitude measured by means of the following apparatus. 

A and D are two glass globes connected by the glass 
tube G, in which a drop of liquid H, is placed as an indi- 
cator. The metal rods A A and B are rods of two metals 
which pass through corks which fit air tight in the necks 
of the bulbs, in such manner that the junctions E and F 
are at the center of the globes or bulbs. The globes being 
of the same capacity and the parts of the rods A A and B 
which are within the globes, being of the same size and 
resistance, the development of heat according to Joule’s 
law is the same in both globes, so that the increase of pres- 
sure due to the warming of the air by the Joule effect is 
equal in both, and hence the index does not tend to move 
in either direction. 

The Peltier effect is different in the two globes, since 
in one the flow of current is from the metal A to B, at one 
junction, and at the other, B to A. Therefore heat will be 
developed at one junction. The air in the bulb will become 
heated and its pressure raised, at the other junction heat 
will be absorbed, the air cooled and the pressure in the 
globe reduced, thus causing the index to move over toward 
the globe in which heat is being absorbed. 
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By making a small hole at the junction of a bismuth 
and antimony bar, in which a drop of water and the bulb 
of a small thermometer were placed, and the whole cooled 
to zero, Lenz found that when a current was passed from 
bismuth to antimony, the water was frozen and the ther- 
mometer indicated 3.5 degrees C. Another method of — 
showing this effect is by interposing an iron wire between — 
two copper wires and surrounding the first with water at 

- zero degrees, and the second with ice at zero degrees. On ~ 
passing a feeble current it is found that as much ice melts 
at one junction as is produced at the other. 


Fig. 1. APPARATUS DEMONSTRATING PELTIER EFFECT. 


As stated, the heat due to the Joule effect is proportional 
to the square of the current, C, to the resistance R, and 
to the time t, and is independent of the direction of the 
current. The Peltier effect is proportional to the strength 
of the current and to the time, and is reversible in its direc- 
tion. Let the- Peltier effect be called H, then the heat 
developed will be H C t and that due to the Joule effect, 
C? Rt. Then in the experiment with the two globes, we 
have for the total heats developed in each globe, h equals 
C? Rt plus H C t and in the other, h’ equals H C t — 
C? R t, from which H equals h-h’/2 C t. Therefore the © 
greater the term 2 C t, or the strength of the current, the 
less will be the Peltier effect, so that it can only be shown 
with feeble currents. 

The following table gives the magnitude of the Peltier 
effect for a few metals. The current is supposed to pass 
from copper to the metal mentioned in the first column, and 
in the second column is given the quantity of heat liberated, 
or absorbed, by one ampere in one second at the junetion, 
expressed in calories. : 


Metal. Calories Per Coulomb. 
Tron heb ade St aks eye rane =i 
Platin win oy sate og oe eee -+0.9 10-4 
UL WET ess vs otath hei» eee —1.1 10-+* 
Nickel } (12--4pic ic 0 ota 12.1 10-4 
PAINE hn siete ata be lt i= 


Consider the case of nickel to copper Here there is an 
absorption of 12.1  10-* or .00121 eal. per coulomb of 
electricity. 1 Coulomb equals 1 ampere for 1 scecond, 1 
Calorie equals amount of heat required to raise the tem- 
perature of 1 gram of water 1 degrees C., and 80.2 eal. per 
er. equals latent heat of fusion of ice. Then 80.2/.00121 : 
equals 66,281 coulombs; that is 66,281 coulombs when util- 
ized as Peltier’s effect, or 1000 amp. flowing for 66.2 see- 
onds give a refrigerating effect equal to 1 gram of ice. 

At first glance this does not appear to be a very econom- 
ical manner of producing refrigeration, especially in view of 
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the fact that small currents must be employed in producing 
the Peltier effect. By taking into consideration the fact 
that very low voltages might be employed, and that a large 
cable composed of thousands of strands could be taken, 
the cable unwoven at its ends into the component strands 
and each one fused to a like number of strands of another 
eable of a different metal, thus making a great number of 
junctions, does there not appear a possibility of utilizing a 
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large source of current as a thermo electric refrigerator? 
It is not the purpose of this article to give an exhaus- 
tive analysis of this phenomenon but merely to bring out 
the fact that these interesting laboratory experiments when 
considered both from the theoretical and practical view 
points, may, and do lead to certain lines of study and 
research which make possible the great strides in the ad-. 
vancement of service and the progress of humanity. 


Some Important Features of Patents. 


(Contributed Exclusively to SouUTHERN ELECTRICIAN.) 
BY MAX W. ZABEL. 


N THE articles following this one the writer desires to 
take up some of the peculiar features of patent law, 
continuing the general subjects appearing in previous issues. 
The matter under present discussion will be an automobile 
patent law peculiarity. Public opinion will not tolerate 
monopolies at the present time and justly so. There is 
one monopoly that is not affected and that is the monopoly 
conferred by a patent. That of course is a just monopoly, 
in that the patent is a contract between the invertor and 
the public by virtue of which the inventor discloses some- 
thing to the publie which they did not before possess and 
in return for which the public grants to the inventor a 
monopoly for a limited period, seventeen years, in which 
to make, use and sell the invention. The United States 
grants no extension of time after the seventeen years ex- 
eept by a special act of Congress, and that seems at the 
present time almost impossible to obtain. 

From what has been said, it will occur to the reader 
that if a commercial enterprise or industry is based on a 
patent, that is a fundamental patent controlling suen indus- 
try, that contracts made between the various integral enti- 
ties of the industry will be sustained in the courts. For 
instance in the case of all of the various automobile manu- 
facturing concerns: who form the component parts of the 
American Licensed Automobile Manufacturers, their in- 
dustry is based entirely on the Seldon patent which covers 
broadly the adaptation of a gasoline engine to a road 
vehicle. As these manufacturers are licensed under this 
patent, naturally the terms can be made anything that is 
desired, and these concerns so long as the Seldon patent is 
running may make contracts in restraint of trade on ac- 
count of the monopoly accorded this industry by the 
Seldon patent. 

Now the peculiarity in this situation is this, that the 
Seldon patent did not issue until 1895, and consequently 
will not expire until November 5, 1912. Yet this patent 
was filed in the Patent Office in the year 1879, consequently 
remaining in the Patent office more than sixteen years. In 
this case as in some others, it has happened that the inventor 
is ahead of the times with his invention and that an inven- 
tion not commercially of value at the time it is made, may 
in fifteen or twenty years become extremely valuable. In 
. such ease, ordinarily, the inventor would lose, if his patent 
had been issued at or near the time it was filed, say within 
the normal time of a year or two which is ordinarily con- 


sumed between the time of filing an application and the: 


issuance of a patent. 


After the application papers are filed in Washington, 
the Patent Office replies with suggestions and possibly re- 
jections, and the inventor has one year, formerly two years, 
during which he must make reply thereto. If all the mat- 
ters have not been cleared up, the Patent Office again re- 
plies with further suggestions and the inventor again has 
a further year, to which so long as the prosecution in this 
way is without fraud, no definite limit is set during which 
the patent must issue after the application is filed. 

The Seldon invention was originally conceived and an 
application filed thereon in 1879 and by amendments to and 
fro between the inventor and the Patent Office was not 
finally allowed until more than sixteen years later, and the 
patent finally issued November 5, 1895. Now, if the in- 
ventor had allowed this patent to go to issue in 1879 or in 
the early eighties, the seventeen years would have run out 
before one automobile might have been equipped with his 
invention. He, however, delayed the final issuance of 
the patent by honestly prosecuting it before the Patent 
Office for sixteen years and the patent was issued in 1895 
at the beginning of the automobile season, so that the 


- patent has seventeen years to run from that date, or until 


November 5, 1912. Consequently this inventor is able to 
enjoy the fruits of his invention. 

Of course, in the progress of the invention through the 
Patent Office, the inventor must not have been guilty of 
fraud in delaying the issuance of the patent, as otherwise 
the patent would be invalid. It may seem strange that a 
patent should control the automobile field, and this patent 
be issued at such a late date as 1895, but it must also be 
borne in mind, considering the state of the art, that what 
would not amount to an invention in 1895, did amount to 
an invention in 1879, the filing date, at which time there 
was hardly any art relating to gasoline vehicles. 

The invention consisted at that time in proyiding a 
vehicle with an engine of the compression type, provided 
with one or more cylinders having a power shaft, con- 
nected to run faster than the propeller shaft, in combi- 
nation with an automatic clutch or disconnecting device, 
all mounted upon a suitable carriage body. This eombina- 
tion meant invention in 1879, but would not have required 
invention in 1895, yet, the application having been filed in 
1879, the patent granted him thereon has only recently been 
adjudicated entirely valid by the Cireuit Court of the south- 
ern district of New York and the inventor therefore has a 
patent covering the entire automobile field. In the next 
issue another feature of importance will be touched upon 
along this line. 
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The Traffic, Commercial and Mainten- 
ance Sides, of the Telephone Businesss. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY L. 0. SURLES. 


i THIS article the writer will endeavor to cover some of 
the details in connection with the sub-station and its in- 
stallation of interest to maintenance men. As the sub-station 
is removed from the central office, it is important that it be 
installed with the utmost care, so that the upkeep will be a 
minimum. Some instrument men do not realize this im- 
portant part of their work and are careless in ‘omitting the 
features which though seeming of a trifling nature, still bear 
their part toward a perfect installation. Then, too, the 
relation which the instrument man bears to the subscriber 
as a representative of the company is an important one, for 
the reason that the subseriber is the unit of revenue to the 
company and his wishes regarding the installation must be 
given consideration. Again, the courtesy accorded him by 
a representative of the company will go a long way towards 
winning his respect and good will for the company. 
Various types of apparatus are required to meet the 


variety of demands of telephone subscribers and to supply 


these numerous demands the market provides sub-station 
sets and concomitant equipment to please the most exacting 
subseribers. To the subscriber, the beginning and end of 
the telephone business is the equipment on his premises 
which is better known to the telephone man as subscribers’ 
sets, of which there are two distinct types: the wall set 
and the desk set. This does not take into consideration the 
special types such as pay stations and toll station equip- 
ment. These types may be secured for either common bat- 
tery or magneto systems, and differ little as regards the 
respective circuits of each system. That is, the fundamental 
talking cireuits. 

In the magneto system, a variety of signaling cireuits 
are in use, more particularly on party lines; however, de- 
tails of these cireuits will be taken up under another sec- 
tion of this paper. Before going deeper into the subject 
in hand, the principal elements of the sub-station will be 
discussed. The specifications demanded in the standard 
of each part will be covered without reference to the history 
of same further than the underlying physical features which 
are vitally essential to its proper operation. 

THE RECEIVER. 

The receiver as the basic instrument of the entire tele- 
phone industry, will be taken up first. The function of the 
receiver‘ now used, consists in taking from the line the 
undulatory waves of electricity impressed thereupon by the 
transmitter causing them to vary the field of a permanent 
magnet in which is suspended a diaphragm capable of vi- 
brating with the field changes. Therefore the best receiver 
is the one in which the magnetic, electric and acoustic prop- 
erties are such that the sound waves emitted by the dia- 
phragm correspond closest in amplitude, energy and shape 
to the electric pulsations of the line. The receiver must 
be so designed that the coil, diaphragm and magnet are in 
the proper relation to secure this result. 

For a long period, manufacturers adhered to the orig- 
inal type having a single pole permanent magnet, but the 


more recent bi-polar design has proved so far superior to 
the single pole that the latter has probably passed into his- 
tory. However the design may have changed, little change 
has oceurred regarding the relation of the coil, the magnet 


-and diaphragm. Kemster Miller in his Telephone Practice 


says: “Aside from actual efficiency, many considerations 
of a purely mechanical nature enter into the design of a 
good telephone receiver. It should be durable, and capable 
of withstanding the rough usage to which it will neces- 
sarily be subjected by careless or ignorant users. It should 
be of such construction that its adjustment will not be 
changed by mechanical shocks or by changes in tem- 
perature. Failure to provide against this latter effect is one 
of the chief sourees of trouble in telephone work. It should 
be of such external configuration as to enable it to be con- 
veniently placed to the ear. The chamber in which the 
diaphragm vibrates should be small and of such shape 
as not to muffle the sound. The binding posts should be so 
securely fastened in as to prevent their becoming loose and 
twisting off the wires inside the receiver shell; and the con- 
struction should b@ so simple as to render the replacement of 
any damaged parts an easy matter.” To obviate the 
expansion and contraction difficulty, affecting the adjust- 
ment of the diaphragm, a cup of non-magnetic metal of 
very nearly the same temperature coefficient as that of the 
diaphragm is provided which fits within the hard-rubber or 
composition shell and supports the diaphragm at the proper 
distance from the face of the magnets and yet be in such 
position that the cap will secure it in place. Concealed 
binding posts have come into favor with some manufactur- 
ers, which eliminates any exposed parts of metal, but it is 
doubtful if this type has any advantage over that having 
exposed binding posts. 

The office of the magnet is to create such a field as 
will maintain all the magnetic force in its most sensative 
condition or state of magnetic equilibrium. Therefore, the 
permanent magnet must be a generator of sufficient electro- 
motive force and have the body necessary in relation to the 
air gap and diaphragm as “will maintain the latter in its 
most susceptible” condition. Hence the dimensions of the 
magnet will depend upon the thickness and permeability of 
the pole pieces and diaphragm and the length of the air gap. 
For the information of the uninitiated it will be well here 
to explain that permeability is that property which per- 
mits of a magnetic body accepting and retaining a large 
amount of magnetism. 

The pole pieces form a portion of a magnetic eireuit 
which is affected by the changes in the line current. The 
pole pieces must have a section in proportion to the per- 
meability so as to be in the most susceptible condition at all 
times. To make the whole as sensative as possible the air 
gap must be as short as to allow the diaphragm to make 
its great latitude of vibration without touehing the pole 


-pieces and thereby preventing its magnetic adherence 


thereto. Last but by no means least, the diaphragm must 
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_ consist of a sufficient body of the most permeable material 


as will not affect its acoustic properties. 
Troubles are few on the receivers at present in use, the 
principal source of damage being that to the diaphragm 


which is subjected to the probings of the curious and 


eareless persons who when they cannot hear well, poke 
pencils and other pointed instruments into the opening in 
the earpiece, hoping thereby to shake up something which 
will help it. Then too, the diaphragm becomes rusted by 
perspiration from the ear which affects the operation 
sufficiently to require changing occasionally. Attempts 
to remedy these troubles by other means than removal of 
the diaphragm are wrong. 


Central Station Welfare Work. 


The final meeting of the Publie Policy Committee of 
the National Electric Light Association was held March 28, 
and the report which has been prepared through a series 
of long conferences was unanimously adopted. The recom- 
mendations and suggestions were put in definite shape for 
presentation to the member companies at the May conven- 
tion in New York. The committee during the past winter, 
has been devoting considerable attention to the various 
aspects of welfare work as related to the central station 
industry and has felt it important that all notions of phil- 
anthropy or charity be entirely eliminated in the sugges- 
tion of such relations. Following recent American and 
European precedent in some respects it has studied to work 
out various plans which may be adopted separately or com- 
prehensively by any company in membership. Several of 
the companies already have in force some of the schemes 
proposed, but it is not assumed that every company will 
wish to adopt every form of relationship outlined in the 
report. The plan ineludes aecident insurance, sick- 


_ ness insurance and death benefits, service annuities, profit 


sharing, employees savings and investment funds, and life 
insurance, although with regard to the last item it is sug- 


' gested that the companies limit themselves to providing 


their employees with all possible information in connection 
with safe-low-cost life insurance, and do not put in force 
any plan of their own. 

The coming report will give in detail the methods by 
which provision can be made under each of the other heads. 
By unanimous vote the term “pension” has been dropped, 
and the service annuity adopted as the recognition of an 
automatic recompense for continuous service, and the com- 
mittee is of the opinion that member companies should pro- 
vide such annuities for every male employee reaching the 
age of sixty-five, and every female employee of sixty years 
after continuous and satisfactory record of ten years of 
service. The details of profit sharing are also very inter- 
esting, based upon the idea that it is better to have those 
engaged in the industry as partners rather than employees 
and that preferably profits of the employee based upon his 
wage scale should reach him in the securities of his com- 


pany and that dividends upon such securities should be 


paid in cash, in the manner customary with other security 
holders. Details are also given with regard to savings 
funds and investment funds, with the object of promoting 
thrift amongst employees and, where feasible, combining 
the plan of the profit sharing, it having been found that 
the two work out very satisfactorily together. The report 


goes into considerable detail and no summary could well 
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do justice to the care and pains with which each point has 
been considered. 

The personnel of the committee is Mr. Charles L. Edgar, 
chairman, president of the Edison Electric Illuminating 
Company, Boston, Mass., Messrs. Nicholas F. Brady, vice- 
president of the New York Edison Company, Charles A. 
Stone, of Stone and Webster Corporation, H. M. Byllesby, 
whose company is also operating and managing numerous 
central station properties, Henry L. Doherty, president of 
the Denver Gas and Electrie Company, W. W. Freeman, 
president of the National Electrie Light Association and 
vice-president of the Brooklyn Edison Company, Samuel 
Insull, president of the Commonwealth Edison Company, 
Chicago; Joseph B. McCall, president of the Philadelphia 
Electric Company; Samuel Scovil, vice-president of the 
Cleveland, Ohio, Electric Illuminating Company, and Gen- 
eral George H. Harries, vice-president of the’ Washington, 
D. C. Railway and Electrie Company, Mr. Everett W. Bur- 
dett, counsel of the Association and Mr. Arthur Williams 
of the New York Edison Company, vice-chairman of the 
committee. The committee has also enjoyed the active co- 
operation of Mr. Thomas E. Murray, president of the As- 
sociation of Edison Illuminating Companies and Messrs. 
W. H. Blood, Jr., and R. S. Hale. 

It is believed that it is the first time in the history of 
the country that an association representing so many cor- 
porations and representing over ninety per cent. of the 
investment and earnings in the industry for which it stands, 
has taken up such a subject in this comprehensive and 
thorough going manner, and the report itself will be awaited 
with the utmost interest by all connected with public utili- 
ties and by economists in general. 


Congress of Technology at Boston. 

The Congress of Technology held at Boston on April 10 
and 11 in celebration of the semi-centennial of the signing 
of the charter of the Massachusetts Institute of Technology 
was a pronounced success. President Maclaurin of the In- 
stitute opened the sessions by an address on “Some Fac- 
tors in the Institute’s Success.” He attributed that suc- 
cess primarily to the method of instruction,-now every- 
where accepted, but not long ago a debated and somewhat 
scorned venture. 

The daylight hours of the second day were given over 
to the presentation of papers on various aspects of applied 
science. These papers were grouped in six divisions, and 
the times of reading were so arranged that the general pub- 
lie, a large number of whom had received personal invita- 
tions, were enabled to hear papers in several divisions on 
topics in which they were particularly interested. Every 
session was very largely attended, and as the papers dealt 
not with educational or technical abstractions but were on 
the contrary striking and vital reports from the actual field 
of industrial work, the large audiences gained a better con- 
ception than would otherwise have been possible of the 
fashion in which applied science has remade the life and 
habits of the world within the last half century. 

The papers were given by Technology alumni and mem- 
bers of the faculty and the range of accomplishment which 
the papers reported was a splendid certificate of merit and 
efficiency going to the credit of the men trained at the In- 
stitute. These reports covered the widest range and rep- 
resented the characteristic undertakings of the engineer in 
the broadest sense of the word “engineer.” 
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The temper of the great meeting was significant in 
showing a sharp consciousness of a new era created by 
applied science; of the important part that has already 
been taken by graduates of the Massachusetts Institute; 
and of the pressing need, especially from the point of view 
of the interest of Massachusetts, that the Institute should 
be immediately equipped with the additional means for 
enabling it to continue in the future as it has in the past. 


Convention of Southwestern Electrical and 
Gas Association. 

The seventh annual convention of the Southwestern 
Electrical and Gas A‘ssociation was held at Houston on 
April 27 to 29. A new feature of the Houston meeting 
was the inauguration of the first electrical show in the 
Southwest participated in by the manufacturers of the 
United States who are members of the association. The 
exhibits were numerous and interesting including the latest 
devices in departments of electric lighting, street railway 
and gas. 

The papers read at the convention showed up the spirit 
of the association and served as an indication of the work 
being done by the men who represent the important in- 
dustries in the Southwest. The following subjects were 
presented and discussed: 

“Industrial Development of Fuel Gas,” by R. G. Soper, 
secretary Dallas Gas Company, Dallas, Tex; “Investiga- 
tion and Care of Return Currents,” by George H. Clifford, 
general manager Northern Texas Traction Company, Fort 
Worth, Tex.; “Boiler Economy and the Application of 
Fuel Gas Analysis,” by M. L. Mibbard, engineer, San An- 
tonio Gas and Electric Company, San Antonio, Texas; 
“Cause and Prevention of Accidents,” by C. W. Kel- 
logge, Jr., manager Texas securities department, Stone 
and Webster, Dallas, Tex.; “Light Weight Cars, Their Con- 
struction and Operation,” by R. T. Sullivan, general super- 
intendent Houston Electric Company, Houston, Tex.; 
“Steam Consumption in Water Gas Plant,” by L. B. Moor- 
house, superintendent gas department, San Antonio Gas 
and Electrie Company, San Antonio, Tex.; “Development 
of Electric Power Business,” by P. A. Rogers, commercial 
agent Dallas Electric Light and Power Company, Dallas, 
Texas; “Practical Tests for Railway Equipment,” by 
H. Fink, Jr., mechanical engineer San Antonio Trac- 
tion Company, San Antonio, Texas; “Napthalene,” by 
W. H. Riblet, superintendent of manufacturing, Houston 
Gas Company, Houston, Tex. 

The entertainment features were well planned and en- 
joyed, including the big Rejuvenation of the Sons of Jove. 


Electrical Vehicle Interests in Boston. 

The second conference and dinner of the electric vehicle 
interests in Greater Boston was held at the Hotel Thorn- 
dike, Boston, April 3. Definite plans were decided upon 


for an electric vehicle campaign, and many of the co-opera- 


tive plans of the Boston Edison Electric Illuminating Com- 
pany for helping the electric vehicle interests place more 
machines in Boston’s territory were explained, adopted and 
will be pushed with vigor. 

Forty electric vehicle representatives and members of 
the Boston Edison Company were present. Professor 
Dugald C. Jackson of the Massachusetts Institute of Tech- 
nology explained in more detail than at the meeting a month 
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earlier how the Institute, with funds provided by the Bos- 
ton Edison Company, will prosecute its investigation of 
electric vehicle questions. Professor Jackson ealled atten- 
tion to the fact that nearly every delivery system where 
horses and wagons are used has developed in a haphazard 
way, and has spread out here and there as business has 
grown. Nobody knows anything about the efficiency of 
the horse and wagon, and it will be a part of the Institute’s 
work to collect comparative data between the efficiency of 
horse and wagon and electrically driven wagon. There is 
considerable general information on this subject. Hvery- 
body knows that the electric wagon takes up less room, is 
easier to operate and control and is cleaner, safer and 
quicker than the horse and wagon. 
eases can be cited to prove this; the Institute will deter- 
mine these things exactly and establish the facts through 
investigation. 

EK. S. Mansfield for the Boston Edison Company out- 
lined plans for the development campaign which will 
include: A booklet that will be sent to all electrie vehicle 
manufacturers and their agents throughout the country 
giving information about this development campaign; a 
booklet for local agents of electric vehicles in Greater Bos- 
ton; a handsomely designed brochure in ten colors about 
pleasure vehicles; a handsome, dignified booklet showing 
types of business vehicles electrically operated that have 
agencies in Boston; and large advertisements in the Bos- 
ton daily papers. 


N. E. L. A. Convention at New York. 

The hotel committee of the National Electric Light As- 
sociation, with Frank W. Smith, as chairman, is taking the 
initiative in convention work by issuing its circular on hotel 
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provision for the convention to be held at the United Engi- 


neering Societies Building, May 29—June 2. The cireular 
of the committee is an elaborate piece of work and includes © 
a list of fifty-four hotels with their location, telephone num- 
ber and the fullest details as to accommodations and prices. 
In addition to this the circular, which bears on the outside 
an admirable vignette of the Engineering Building, em- 
bodies also a colored outline map of Manhattan Island 


showing the location of the building and of every one of © | 


the hotels listed, so that members can see at a glance the 
relative distance, and convenience, of all the accommoda- 
The map ineludes also lines of elevated railroad and 
subway with the stations indicated. A large attendance is 
now expected and virtually assured. Mr. Smith is anxious 
that all who intend to be present will avail themselves of 
the data thus furnished and will return to him the reply 
postal card which will enable the appropriate reservations 
to be made. 


tions. 


Charles H. Hodskinson, master of transportation of = 


the National Electric Light Association, is also taking ae- 
tive steps to organize his important work in advance of 
the convention. At the time of the St. Louis convention 
last year, when the membership was 5,500, the registered 
attendance was 2,780. Since the membership has now 


reached 7,521, on the same basis there will be from 3,500 


to 4,000 present in registered attendance. 

The increase ‘during the eurrent Association year has, 
therefore, been already in excess of 2,000 and the indica- 
tions justify the belief that by the time of the annual con- 
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vention next month even the very large growth of 1910 
will have been exceeded and that a total of 8,000 members 
will be reached. ‘The growth is due to a variety of causes 
and the new list given in the Bulletin this week, not only 
includes several central station companies but large lists 
from newer company sections such as those in New York, 

_ Joplin, Missouri and Pittsburg, Pennsylvania. At the pres- 
ent moment company sections are being organized at Seran- 
ton, Pennsylvania, and Birmingham, Alabama, and are ex- 
pected to be in operation before the end of the month. It 
would appear that the Association has now become the lar- 
gest electrical society in the world. The officers expect con- 
fidently in another year that the membership will be at 
least 10,000. 

This implies heavy transportation and Mr. Hodskin- 
son has therefore formed the following active committee, 
which is taking up its duties in co-operation with Mr. Hods- 
kinson. As soon as the details have been arranged as to 
trips, rates, ete., they will be announced, and it is possible 
that other names may be added to the committee: 

_ R. H. Ballard, Southern California Edison Co., Los An- 
geles, Cal.; W. J. Barker, Denver Gas and Electric Co., 
Denver, Ccio.; E. J. Bowers, Kansas City Electrie Lt. Co., 
Kansas City, Mo.; J. A. Britton, Pacific Gas & Electric 
Co., San Francisco, Cal.; F. A. Coupal, Buffalo General 
Elec. Co., Buffalo, N. Y.; E. Creed, Toronto Electric Light 
Co., Toronto, Canada; J. E. Davidson, Pacifie Power & 
Light Co., Portland, Ore.; P. Doty, St. Paul Gas. Lt. Co., 
St. Paul, Minn.; J. B. Eaton, Rochester Ry. & Lt. Co., 
Rochester, N. Y.; G. A. Freeman, Commonwealth Edison 
Co., Chicago, Ill.; F. H. Gale, General Electric Co., Sche- 
nectady, N. Y.; A. F. Giles, General Electric Co., Atlanta, 
Ga.; W. J. Grambs, Seattle Elec. Co., Seattle, Wash. ; 
‘M.S. Hart, Consumers Elec. Lt. & Pr. Co., New Orleans, 
La.; H. A. Holdrege, Omaha Elec. Lt. & Pr. Co., Omaha, 
Nebraska; H. M. Hope, Stone & Webster Corporation, Bos- 

- ton, Mass.; F. N. Jewett, Wagner Elec. Mfg. Co., St. 
Louis, Mo.; A. H. Manwaring, Philadelphia Elec. Co., 

Philadelphia, Pa.; A. Maughan, Utah Light & Ry. Co, 
Salt Lake City, Utah; J. C. McQuiston, Westinghouse 
Bureau of Publicity, East Pittsburg, Pa.; A. A. Serva, Fort 
Wayne Electric Works, Fort Wayne, Ind. 


Iowa Electrical Association. 


The Eleventh Annual Convention of the Iowa Elec- 
trical Association held at Davenport, April 19 and 20 was 
one of the most successful in the association’s history. A 
number of interesting papers were presented and the dis- 

_ ¢ussions plainly showed the wide interest and co-operative 
spirit in the work. The following subjects were presented : 
“Waterloo Transmission Records” by Ira L. Craig; “Un- 
derground Distribution in Medium Size Cities’ by H. B. 
Gear; “Refrigerating Advantages and Disadvantages” by 
G. W. DuMont; “Flat Rates for Small Demand Consu- 
mers” by A. H. Ford; “The Electric Automobile” by F. H. 
Golding; “Method of Securing and Properly installing 
Power Load” by H. G. Glass; “Ornamental Curb Ilumina- 
tion” by R. M. Parker; “Industrial Heating Loads” by 
I. D. A. Cross; and “Publie Policy” by Geo. Carson. 

The work of the convention was well supplemented by 
appropriate entertainment features including theatre par- 
ties and a smoker. The Sons of Jove were in evidence 
and a successful rejuvenation held. 


SOUTHERN ELECTRICIAN. 


Meeting of Georgia Section of N. E. L. A. 

The first meeting of the executive committee of the 
Georgia Section of the N. E. L. A. was held at Hampton 
Terrace Hotel, Augusta, Georgia, on April 6th. The mem- 
bers of the committee in attendance were John S. Bleecker, 
of the Columbus Railway Co., Columbus, president; W. R. 
Collier, of the Georgia Railway & Electrie Co., Atlanta, 
vice-president; H. M. Corse, of the Columbus Railway Co., 
secretary and treasurer; and Burdett Loomis, of the Ware 
County Light & Power Co., Wayeross; and R. C. Mayo, of 


.Augusta-Aiken Railway & Electric Co., Augusta. 


Since the formation of the Georgia Section last fall, it 
has inereased its membership remarkably and now has listed 
as regular members upwards of 40 active Southern central 
station men. The work done at the executive meeting was 
considerable and many important matters were brought up 
which will influence the growth of the ‘Section in the 
future. The data in connection with this meeting is not 
at hand at the present writing but will be published in the 
June issue of SourHERN ELECTRICIAN, 


Florida’ Telephone Association. 


The annual meeting of the Florida Telephone Associa- 
tion was held at Tallahassee, Florida, April 12. On ae- 
count of the absence of the president, the meeting was pre- 
sided over by Dr. W. L. Moor, the vice-president. The 
association was informed of the dangerous illness of its 
president, Mr. W. G. Brorein, of Tampa, whereupon suit- 
able resolutions of sympathy and regret were prepared 
and telegraphed to Mr. Brorein. 

After a discussion of a number of matters of interest 
to the telephone industry of Florida by a number of the 
delegates the program was taken up. This program con- 
sisted in the presentation of papers on various subjects as 
follows : 

“Rural Telephone Development,” by L. K. Smith, Gen. 
Manager, Gainesboro Tel. Company, Carrollton, Ga.; “How 
Rural Telephones Effect the Revenue From Local Sub- 
seribers’ Stations and Toll Lines,” by W. H. Adkins, Gen. 
Con. Agent, Sou. Bell T. & T. Co., Atlanta, Ga.; “Selec- 
tive Ringing on Party Lines,” by W. V. Lathrop, Man- 
ager, Peninsular Tel. Co., Bradentown, Fla.; “Preserva- 
tion of Poles and Crossarms,” by L. A. Vaughan, Supt., 
Peninsular Tel. Co., Tampa, Fla.; “The Manufacture of 
Telephone Apparatus,” by E. H. Bussey, Western Elec- 
trie Co., Atlanta, Ga. 

The State legislature of Florida was in session at the 
time of the meeting and owing to some legislation adverse 
to the States’ telephone interest having been introduced, 
the greater effort of the convention was diverted toward 
combating this legislation. A permanent legislative com- 
mittee was appointed and after a lengthy discussion of 
ways and means whereby the telephone properties of the 


State might be best protected, the association adjourned 


subject to the call of the president. After adjournment 
an automobile ride over Tallahassee and the surrounding 
country was tendered the association. 

On account of the damper thrown on the association 
by the illness of its president and the absence of several 
of its most influential members, it was the opinion of the 
association that the meeting held was of a temporary na- 
ture and that the formal meeting should take place when 
called by the president. No new officers were elected. 
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to any particular style. 


50 K. W. STATION EQUIPMENT. 


Editor Southern Electrician: 

(211) “Kindly ask the readers of SourTHERN ELEc- 
TRICIAN to give me information as to the necessary equip- 
ment for our small central station. We have formed a 
company to furnish lights to a small town of 800 inhabi- 
tants. Already contracts have been signed for 25 street 
tungsten lights and 500 residence incandescents. The in- 
formation required is as follows: The proper voltage for 
the transmission system, distance from hydro-electric plant 
to town being 2 miles. It is altogether possible that an- 
other small town may be annexed to the system, making the 
total number served about 1,600. If this takes place the 
50 k. w. equipment would act as an auxiliary or for sup- 
plying a day power load. The voltage chosen for trans- 
mission should be such as will be economical in case the 
plant is doubled or trebled in equipment capacity. What 
size of wire should be used for transmission? How many 
poles to the mile? What is the best distribution voltage 
for town 220 or. 110 volts and what size transformers 
should be chosen? For the city lights what is the best 
spacing of poles, type of reflector and size of tungsten 
lamp? Is it advisable to urge the use of tungsten lamps 
in residences and adopt flat rate charge. It will be neces- 
sary for our company to carry electrical supplies; kindly 
indicate in what quantities it is best to buy for the load 
connected. Kindly furnish a sketch of electrical circuits 
at power station, including switches, instruments, fuses, 
ete.” 


E. L. & P. Co. 


SEPARATE CIRCUIT FOR HEATING AND COOKING. 


Editor Southern Electrician: 

(212) “Kindly request your central station readers to 
advise what the percentage the electric heating and cook- 
ing load of any residence should be of the total month- 
ly k. w. consumed, to advise a separate circuit and meter. 
Should the meter be installed by the company or by the 
property owner? If by the company give rate for the 
load when lighting rate is 10 and 12 cents. per k. w. hr. 
Give data to substantiate statements.” 

A, Ii. D. 


OPERATION AUTOMATIC TELEPHONES. 


Editor Southern Electrician: 

(213) “I would be pleased if some of your readers 
would enlighten me regarding the principle of the opera- 
tion of the so-called Automatic telephones. I have an 
idea which J desire to develop and such information would 
be of help in solving a problem which I am working on, 
if one or two features are brought out which I believe is 
embodied in the automatic from my present idea of them.” 

READER. 
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Questions and Answers from Readers. 


We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 
taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 
tion or on letters are solicited, however, the editors-do not hold themselves responsible for correctness of statements of 
opinion or fact in discussions. All published matter is paid for. This department is open to all. 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


/ 


RAISING P. F. BY SYNCHRONOUS CONDENSER. 
Editor Southern Electrician: 

(214) “In our power plant we have one 500 k. w. 
alternator carrying a load consisting of 3-phase induction 
motors on an average of 140 amperes at 2,300 volts, delta 
connection. The wattmeter reading is 400 k. w. giving a 
power factor a little over 70 per cent. The voltage is 
stepped up to 6,600 and transmitted about 3144 miles where 
it is stepped down to 440 volts. It is our intention to 
replace an induction motor of 50 horsepower earrying a 
load of about 38 horsepower by a self-starting synchronous 
motor. What size motor must be installed to carry the 38 
horsepower load and also boost the power factor to 85 or 
90 per cent? I would like the details and method of de- 
termining the size.” 

T. C. M. 
60 CYCLE MOTOR ON 133 CYCLE CIRCUIT. 
Editor Southern Electrician: ; 

(215) “Kindly advise if it is possible to operate a 
60 cycle motor successfully on a 133 eyele circuit and visa 
versa. Also please explain the particular features of de- 
sign that are different in motors intended to operate on 
these frequencies.” 

M. 8.03 
HIGH TENSION TRANSMISSION TOWERS. 
Editor Southern Electrician: 2 

(216) “I would like to obtain information relative to 
the advantages of transmission towers having conductors 
suspended from upright insulators over the design in which 
the conductors are attached to inverted insulators. Per- 
haps your readers who are connected with each of these 
systems can contribute suggestions from their experience.” 

A, Have 
ELECTROLYTIC LIGHTING ARRESTERS. 
Editor Southern Electrician: 

(217) “As a reader of SourHERN Execrrician, I de- 
sire information on the following conditions: Last fall 
we installed a set of Westinghouse electrolytic lightning 
arresters, Type A, 11,000—13,200 volts, on ungrounded 
neutral. After being installed a couple of weeks, every 
time we charged them a coil or two in the machine was 
lost. Some changes have been made, electrolyte C being 
installed. On recharge with this change and an increase of 
voltage to full potential, two coils were again lost. It is 
claimed that if the film is not properly built up when the 
arrester is bridged a heavy momentary current will flow 
which will blow fuse and trip cireuit breaker. We have 
a 10 ampere fuse and in no ease was the fuse blown or 
cireuit breaker tripped when burnouts occurred in the gen- 
creators due to charging arresters. The arresters have been 
charged since by the same method and everything has 
worked all right. The writer desires a detailed explana- 
tion of why the burn-outs took place. Upon examining 
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the coils in the last case after removing from the machine 
I found the wire roasted from end to end as though there 
had been a decided short cireuit. Both coils were in the 
same phase. Last fall with the first type of arrester some 
of the coils would be found punctured to the frame of the 
machine. The generators are 450 and 600 k. w. 10,000 
volts, 3-phase, 60 cycles.” 
W. R. K. 


Unanswered Questions. 
DISTRIBUTION SYSTEHS. 
‘Editor Southern Electrician: 

(202) “We have a central station of 5,000 K. W. capae- 
ity and considering running a transmission to a small town 
one mile distance. The load will consist of street hghting 
and a possible office and factory lighting load for 15 build- 
ings averaging four stories and approximately 10,000 square 
feet of basement area. A power load for the factories, six 
in number, is also possible, with an average of 100 horse- 
power. What system of distribution and transmission would 
be considered most economical and best suited to the de- 
- mands, direct current, three-wire, or alternating current, 
single, two or three phase? Our station equipment is 2,200 
volt, A. C. with rotary converters.” H. A. L. 


SINGLE-PHASE LOAD ON THREE-PHASE SYSTEM. 
Editor Southern Electrician: 

(206) Kindly publish information from your readers 
in regard to the use of the balance coil to get single phase 
connection on a three-phase system. I would like to get 
information and comparisons of this method of taking 
single-phase load from three-phase generator as against 
placing load across any one of the three phases.” 

A. F. L. 
COST AND DESIGN OF ELECTRIC SIGNS. 
Editor Southern Electrician: 

(210) “I shall appreciate information from engineers in 
the field of illuminating engineering as to the average cost 
of an electric sign made up of two plain words of twelve 
letters, the sign to be operated by a flasher. The sign 
will read J. J. Brown, Shoes. I would like also to know 
the approximate cost of a design for the same sign of an 
oblong style to give a rat chaser effect. If data can be 
given of a general nature on” the installation cost, appa- 
ratus cost and operation of such a sign per letter or per 
lamp it will also be appreciated.” He C. 


Induction Generator, Remarks on Question 
No. 185. 
Editor Southern Electrician: 

“Tn regard to the answer to Question 185 in your March 
issue by Mr. Siedell, I agree with him to some extent. 
His statements on power factor are, however, erroneous. 
The induction generator operating on an induetive cir- 
euit would tend to adjust itself, that is, the power factor 
required by the external circuit, exactly coincides with the 
internal power factor of the induction generator. This 
requires that the power factor cither of the external cir- 
enit or of the induction generator vary with the voltage, so 
as to permit the generator and the external cireuit to adjust 
themselves to equality of power factor. This subject is a 
very broad one, and I will not go into it in detail. I will 
however, give features referring to the operation of the 
induction generator. 
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the relative speed of rotor and stator. 


An induction motor runs as a motor, at a speed less than 
the speed of the rotating magnetism in the stator iron, that 
is, synchronous speed. When the motor load is decreased, 
its speed approaches synchronous speed, and the intake 
of power from the alternating current mains falls off 
more and more. If the rotor is driven by an external 
source of mechanical power, it may be speeded up to 
synchronism, in which case the intake of power becomes 
zero except for core loss in the stator iron. 

If now the rotor is speeded above synchronism by the 
external source of power, the stator windings deliver power 
to the alternating current mains, provided the alternating 
current generator remains connected to the mains to fix 
the frequency. When an induction motor is so used, it is 
ealled an induction generator. The magnitude of output 
in current by the stator, depends upon the speed at which 
the rotor is driven. The reason for this is as follows: 
When the machine is running below synchronous speed, 
the relative rotation of the rotor and stator fields is that 
the former is slower than the latter, that is, if the slip is 
5 per cent. it is equal to rotating the rotor backwards at 
5 per cent. of full speed, with a fixed stator field. Now if 
the speed of the rotor be increased to, say, 5 per cent., 
above synchronous speed, it will be equivalent to running 
the rotor forward at 5 per cent. of full speed with a fixed 
stator field. During this change from below synchronous 
speed to above it, there will be changes in the rotor ecur- 
rent. Just as the rotation of the armature of a direct cur- 
rent dynamo first in one direction then in another produces 
a current flowing in one or other direction corresponding 
to the changes in direction of rotation, so the rotor eur- 
rents in the above case will flow in one direction when the 
machine is rotating below synchronism, and gradually die 
down as the rotor reaches synchronous speed, at which 
speed there will be no rotor current as the rotor winding 
euts no flux. 

If mechanical power sufficient to raise it above synchro- 
nous speed is supplied, the rotor current will again rise but 
this time in the opposite direction, due to the change in 
This reversed rotor 
current will give rise to a reversed stator current, just as 
in the case of a transformer supplying current to the sec- 
ondary in the reverse direction will cause the primary cur- 
rent to reverse also, and if a sufficient E. M. F. and cur- 
rent is supplied to the secondary, the primary will actually 
give current back to the line. Our induction motor now 
does so; for while we do not supply electrical energy to 
the secondary to cause it to act like a reversed transformer, 
we supply mechanical energy which, owing to the relative 
action of the two moving fields, causes it to give power 
back to the line. - 

“The relation of the E. M. F.’s is as follows: As a 
motor, the watt current input which is in phase with the 
supply volts, is in opposition to the back E. M. F. of the 
stator, but when the motor is driven above synchronous 
speed the reversed (secondary) rotor current sets up a 
corresponding reversed (primary) stator current, and this 
reversed primary current is now in opposition to the supply 
pressure and therefore in phase with what was formerly 
the back E. M. F. becoming an active voltage. The rever- 
sibility of the induction motor is now evident. It should 
also be noted that the machine as a generator possesses all 
the characteristics of the motor; its maximum output and 
speed variation between no load and full load remain the 
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same, so that by drawing the curve of output as a motor 
we have the output of the machine as a generator. This 
is shown in the figure 1. The machine is not, of course, 
self-exciting, the magnetizing component of the eurrent 
has to be supplied from an external cireuit; indeed, unless 
the stator of the induction motor is actually connected to 
a cireuit in which there is a current it can never become a 
generator, as the rotor current is due to the stator current 
and not visa versa. Consequently there must be first a 
stator current and the generator action consists in revers- 
ing the rotor and stator active EH. M. F’s. It is, therefore, 
necessary to have a synchronous alternator sufficiently large 
to supply the wattless magnetizing current and to set the 
frequency. It should be noted in connection with indue- 
tion generators of this type that the frequency is inde- 
pendent of the speed, and that the output is proportional 
to the speed up to a certain point, just as the output of 
an induction motor is proportional to the slip, and sub- 
ject to the same limitations, as the eurves in the figure 
apparently show. 


SYNCHRONISM 


MOTOR OUTPUT 


SCIP OR| SPEEO 


Fie. 1. Ovur-put as Motor anp as GENERATOR. 


“Mr. Heyland, however, whose work and thorough 
knowledge of this subject, grasped the fact that the high 
KE. M. F. necessary to send the wattless (magnetizing) cur- 
rent through the stator winding is due to the self-induc- 
tion of these windings. In point of fact the same mag- 
netizing eurrent could be sent through the windings by 
only a few volts, were the current direct instead of alter- 
nating, the balance being necessary to overcome the back 
K. M. F. of self-induction; indeed, the voltage necessary 
to drive the magnetizing current through the winding: falls 
off in proportion to the reduction in the frequency. He 
therefore hit upon the idea of supplying the magnetizing 
current at the low frequency of the rotor eurrent instead 
of at the line frequency. .As had been already pointed out 
the frequency of the rotor current is, under full load, small, 
equal to that due to the slip only, hence in the ease of a 
50-cycle machine having 5 per cent. slip at full load the 
frequency of the rotor current will be about 21% cycles 
per second. This will be the same whether the rotor’ re- 
volves 5 per cent. below synchronous speed, as a motor, or 
5 per cent. above synchronous speed, as a generator. 

In the Heyland self-exiting machines, both motors and 
generators, the low frequency rotor current is supplied 
not by the transformer action of the motor, i. e., supplying 
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the magnetizing current to the stator at full voltage and 
frequency and then the low frequency rotor current in- 
duced therefrom by the transformer action of the motor, 
but it is supplied direct to the rotor at a low frequency, by 
means of a commutator which acts really as a kind of 
frequency changer. These low frequency rotor currents 
supply the working field of the motor, so that instead of 
the stator supplying the working flux, the rotor does so, 
thus the stator only has to deal with the watt component 
of the output, and (if a generator) the wattless currents 
due to inductive apparatus on the cireuit. The most ele- 
mentary type of Heyland self-exiting non-synchronous 
motor or generator is shown diagrammatically in Fig. 2, 
where A, B, C, are the stator windings, D the rotor with a 
squirrel cage winding, and brushes on the short cireuiting 
rings. If the machine is intended to operate on high pres- 
sure circuits a transformer is necessary for low rotor BH. M. F. 
“If the pressure is such as is usually used for local 
lighting and power circuits, a tapping off the stator wind- 
ing, as shown, is necessary. Ifthe rotor revolves and 
there is also a current in the stator winding producing a 
rotating field, the frequency of the current passing from 
the tappings on the stator windings into the rotor by the 
way of the brushes, will be proportional to the rotor speed. 
It will be equal to the stator frequency when the rotor is 
at rest, and practically a direct current when the rotor 
revolves in synchronism with the stator field, and at 5 
per cent. slip between the rotor and stator, the frequency 
will be 5 per cent. of the frequency of the stator current. 
“Moreover, if the speed of the rotor is 5 per cent. less 
than synchronism, the direction of the currents in the bars 
of the rotor winding is in a certain direction, as the rotor 
speeds up towards synchronism the frequency gradually 
falls, and the current becomes continuous. As the rotor 
begins to run above synchronism the current becomes alter- 
nating again, but this time in the reverse direction, as al- 
ready explained, when describing the action of the induc- 
tion motor above synchronism. It must not be forgotten 
that the actual rotor currents due to the rotor bars cutting 
the stator field remain the same as they would in the ordi- 
nary induction motor. The magnetizing current passing 
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into the rotor through the brushes is separate and distinct, 


_ just as in the case of the ordinary induction motor the 


stator magnetizing current is quite distinct from the watt 
eurrent, the high frequency magnetizing current in the 
stator being simply replaced by a low frequency magnetiz- 
ing current in the rotor. It is now apparent that, as in 
the ease of the ordinary induction motor, the magnetizing 
eurrent and ampere turns are those necessary to produce 
the rotor flux plus leakage flux, while in the case of a com- 
pensated machine, the amperes and ampere turns are those 
necessary to produce the rotor flux only, hence in con- 
structing an induction motor the ampere turns on the 
stator field are less, and the ampere turns on the rotor are 
inereased by the amount necessary to produce the rotor 
flux. FRANK ZucH. 


Charging Storage Battery, Answering Ques- 
tion No. 188. 


It is very appropriate to use a compound wound gen- 
erator in charging storage batteries, as the e. m. f. gen- 
erated is practically constant which is essential in charging 
batteries. It is necessary, however, to connect the bat- 
teries between the equalizer bus-bar, and the opposite bus, 


‘rather than between the outside bus-bars, so that in case 


the dynamo should slow down, or the storage-batteries dis- 


BUS BARS 


SHUNT FIELD 


GENERATOR CONNECTIONS FOR CHARGING BATTERY. 


charge back through it, the current will not pass through 
the series field, and reverse the magnetization of the ma- 
ehine. The diagram of connections is shown in Fig. 1. 
This would make the machine practically a shunt wound 
dynamo, as the series and shunt coils are connected across 
the armature leads. If no equalizer is used the diagram 
is applicable also, taking current from the armature leads 
and having the field coils shunted. In the ease of a short 
shunt connection the series field coil can be entirely elimi- 
nated. FRANK ZUCH. 


Induction Generator, Discussing Question 
No. 185. — 
Editor Southern Electrician: 

I have noted the answers to Question 185 recently pub- 
lished and will say that the description of the induction 
generator by Mr. Reed given on page 81 of your Febru- 
ary issue is short and not clear. The induction motor oper- 
atiug above synchronism does not give a leading power fac- 
tor as he says in line 5 of page 81. Also owing to the 
fact that it requires a magnetising current from an exter- 
nal source and would not improve the power factor of the 
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circuit, it is of no advantage when used on a cireuit carry- 
ig an inductive load. He is entirely wrong in his state- 
ments between lines, 13 to 16, beginning, “It raises the 
power factor, ete.” 

The explanation in the March issue is in the main good, 
but to make it more clear I give the following: An indue- 
tion generator is a non-synchronous induction machine and 
will carry a load, but it must be connected to a circuit and 
speed increased beyond synchronous speed. The periodic- 
ity is independent of the speed, and the output is propor- 
tional to the speed up to a certain point just as the output 
of an induction motor is proportional’to the slip up to a 
certain point and subject to the same limitations. 

W. R. BowKeEr. 


Charging Storage Battery, Reply to Question 
No. 188. 

In reply to the question by W. T. R. in your April is- 
sue, a 110-volt direct current compound wound generator 
ean not be used to fully charge a 60-cell battery. The volt- 
age is not high enough. It will take 60 x 2.5 volts or at 
least 150 volts to charge 60 cells in series. 

To charge the 60-cell battery, cut the battery in halves, 
that is, 30 cells in series, and group as two sets in parallel, 
that is, a multiple series arrangement. Take the two sep- 
arate batteries of 30 cells and connect the two positive ter- 
minals together and the two negative terminals together. 
This will then give one free positive lead and one free 
negative lead. Disconnect the series winding entirely from 
the brushes or terminals of the dynamo and connect as a 
plain shunt wound generator. Test out the positive and 
negative brush of ihe dynamo and to the positive connect 
the positive lead of the battery, the negative to negative 
of battery. Place a rheostat in the field cireuit of the gen- 
erator and charge battery for several hours until each cell 
shows about 2.5 volts and milkiness of electrolyte due to 
escaping bubbles of gas in the acid. The specific gravity 
of acid should also register about 1,200. W. R. Bowker. 


Connection to Magneto and Common Battery 
Lines, Answering Question No. 196. 
Editor Southern Electrician: 

Referring to Question No. 196 in the April issue I beg 
to give the following: It is possible to connect a single 
telephone to either a local magneto, or common battery line 
by using a two pole double throw switch to connect the 
instrument to the desired line. The instrument should be 
of the magneto type, preferably 1,000 ohm bridging. In 
order that the ringer coil will not cause a permanent sig- 
nal in the common battery office a two micro-farad con- 
denser should be wired in series with it, which will be an 
open circuit to the direct current but will allow the alter- 
nating ringing current to pass through it freely. 

The batteries should, of course, be retained in the in- 
strument for talking ‘purposes, and the generator would 
be used for signaling on the magneto line. On the com- 
mon battery line, the signal at the central office would be 
thrown by removing the receiver from the hook. The 
above scheme is often carried out by telephone men in cut- 
ting over a magneto exchange to a common battery sys- 
tem, and, as stated, the only change in wiring necessary 
being to wire a condenser in series with the ringer coils. 

R. E. HENDRICKS. 
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Connection to Magneto and Common Battery 
Lines, Answering Question No. 196. 


Editor Southern Electrician: 

“T note that a party desires a cireuit by which a single 
telephone may be used on either a common battery or 
magneto line. Although the inquirer does not so state, I 
will presume that the talking set is of the desk type. 
Such an arrangement is often used where it is desired to 
obtain direct connection with the toll switchboard, the same 
as with the local switchboard. Sometimes subscribers have 


a private magneto line with which connection is alternately 


desired with it and the local line to the exchange. 


“As it is stated that the Bell type of instrument is used’ 


where the circuit is to be put in use, I shall confine myself 
to the prevailing types of each elass of instruments, al- 
though modifications may be made by which the circuits 
of any standard make of instrument may be adapted to 
this use. A three-pole double-throw baby knife-switch may 
be used to change the connections, but the handiest and 
neatest device for the purpose is a listening key or night- 
bell switch which depends upon the eam action to throw the 
circuit over, this provided with three sets of make and 
break contacts. 


“Again, the three conductor cord from the switchboard 
may be connected to the desk-stand and two jacks arranged 
adjacent so that by merely inserting in one or the other, 
the shift is made. The circuit for. either arrangement is 
shown herewith, in which, A is the magneto bell box, B the 
common battery bell box, C the desk-stand, and D the 
switching element. The operation is evident by a study. of 
the circuit. It is best to let the key stay in normal posi- 
tion and connected to the line most used, that there will be 
no tension on the springs except when necessary.” 

L. O. Suruus. 


— 


Connection to Magneto and Common Battery 
Lines, Answering Question No. 196. 


Editor Southern Electrician: 
“Referring to question 196, page 159, your April issue, 


take an ordinary magneto telephone, preferably of the 


bridging type and 1,000-ohm ringer. Insert a 1 or 2-M. F. 
condenser in series with the ringer, of 1,000 ohms resistance 
then connect the telephone to the blades of a D. P. D. T. 
switch as shown in the enclosed sketch, the magneto line 
to one end of said switch and the common battery line to 
the other. By throwing the switch, the telephone can be 
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used on either line. If for any reason it is desired never 
to leave either line open, extension bells may be bridged 
across them, and the ringer in the telephone discarded. A 
relief switch may also be used with key as shown in Fig. 
2, the key lever in the switch being so arranged that when- 
ever the telephone is connected to one line, the extension 
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bell in the switch is connected to the other, and vice versa. 
The magneto telephone will give entirely satisfactory trans- 
mission over the common battery line provided a receiver 
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in same is poled, that is, connected so that the current on. 


the common battery line flows through same in the proper 
direction to strengthen the poles of the magnets on the 
diaphragm instead of weakening same.” 

H. R. Van DEVENTER. 


_P. F. of Circuit, Answer to Question No. 198. 


Editor Southern Electrician: 

Power factor depends almost entirely on the resist- 
ance, inductance and capacity in the external circuit and 
is therefore independent of the voltage, field strength or 
the amount of load. It does depend, however upon the 
character of the load. All electric cireuits possess a prop- 
erty called induction, by virtue of which they resist a change 
in the current strength. Since alternating current is con- 
stantly changing in direction, it is therefore opposed by 
an electro motive force varying with the nature of the cir- 
cuit. This e. m. f. is not in phase with the impressed volt- 
age but lags 90 degs. in time value behind it or one-fourth 
of a cycle. This is shown in Fig. 1, which represents the 
time relationship of impressed and inductive voltages. 
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TrmME RELATIONSHIP OF IMPRESSED AND INDUCTIVE 
VOLTAGES. 


The effect of capacity is the same as that of inductance 
except that the opposing e. m. f. is 90 degrees ahead of the 
impressed e. m. f. instead of behind it. The effect therefore 
of either induction or capacity in a cireuit is to throw the 
current out of phase with the impressed voltage causing a re- 
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é uetion in power, hence the term power factor. The power 
factor is the ratio’ of the real to the apparent watts, or 
_ the ratio of the resistance drop to the total voltage, or geo- 
metrically it is the cosine of the angle of lag. Figures 2, 
3 and 4 show the voltage relation of circuits containing in- 
_ductance, capacity and both. Observe that in the latter 
ease that the capacity neutralizes a portion of the indue- 
_ tance and it is the difference that is used in making the 
construction. In practice we find that incandescent lamps 
have almost 100 per cent. power factor, motors vary from 
80 to 85 per cent, and the magnetizing current of trahs- 
formers, 50 per cent. or lower. These combine to deter- 
mine the power factor of the external cireuit. 


a 


z A. C. Generator from D. C. Motor, WA 
z Ques. No. 200. 


Bae D. C. generator or motor may be converted into 
an alternator and if power driven may furnish both 
A. C. and D. C. current at -the same time or it may 
_be used as a rotary. The current in any D. C. machine 
alternates each time the conductor passes under a pole. 
-and is converted into direct current by the commutator. 


uo Volts 


A. C. GENERATOR FROM D. C, Morror. 


rit, therefore, we consider for example a 110-volt motor, 
4-pole, 1,200 r. p. m. as shown in Fig. 5 and take off 
two taps from the winding in quadrature as at A and 
 B, and connect these to collector rings, we will get a 
single phase A. C. current at 78.6 volts and 40 cycles. 
If we take off three taps as shown in Fig. 6, at A, B, 
_ and © or at A, D, and C, we will get a 3-phase cur- 
rent of the same voltage and frequency. This is true 
whether the machine be power driven or running as a 
_ rotary from the D. C. side. 
A. G. RaKESTRAW. 


_ Impregnated Coils, Answering Question 
No. 199. 

Editor Southern Electrician: 

Answering question No. 199 by H. E. J., I wish to 
say that the so- ealled “impregnated coils” are treated in 
the following way: The coil is»wound as usual and then 
ome or more coils are placed in the impregnating ma- 
chine, which is a rectangular box or iron cylinder which 
“may be closed air tight and with connections to a vacuum 
‘pump .and a tank of the impregnating varnish or com- 
‘pound and is arranged so it may be heated to any de- 
Sired temperature. As complete a vacuum as_ possible 
s then produced by operating the vacuum pump, the im- 
‘pregnating compound is then admitted, keeping the vacuum 
as complete as possible and all well heated but not hot. 
enough to injure the insulation on the coil. When the coil 
is well eovered with the compound the valves leading to 
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the tank of impregnating compound and the vacuum pump 
are closed, the coil is kept hot and the compound allowed 
to soak through the coil, after which it is drained off and 
the eoil allowed to dry. 

In some systems the vacuum is changed to an air pres- 
sure as soon as the coil is covered with the compound, claim- 
ing that by this means the compound is more thoroughly 
forced through every part of the eoil. The advantage of im- 
pregnated coils is that forming a high vacuum removes the 
resistance to the flow of the impregnating compound. to 
every part of the coil caused by the air and insures uniform 
impregnation, whereas without the vacuum the compound | 
would have to force out the air from between the layers 
of wire and threads of insulation which it could not do as 
perfectly, so the saturation of the coil could not be so per- 
fect. 

H. M. Bran, 


Impregnated Coils, Answering Question 


No. 199. 


Editor Southern Electrician: 

“In looking through the March issue of the SourHErN 
ELECTRICIAN the writer has noticed question 199 by H. E. J. 
asking for brief information on the subject of impregnated 
coils. It is perhaps superfluous to explain the older and up 
to a few years, more commonly used system, of insulating 
by means of baking varnishes. This consisted of taking 
ordinary cotton covered wire, painting or dipping it with 
some form of insulating varnish, and then baking it at a 
sufficiently high temperature to set the varnish. Although 
this system has given very good results in the past, the 
impregnated coil possesses many advantages, with the re- 
sult that the latter system is gradually supplanting the 
older method. 

In the vacuum process the coil is wound up in the reg- 
ular way, using either single or in some eases double, or 
even triple covered cotton wire, depending on the spacing 
between turns desired. This coil after being wound is 
placed into one tank known as the impregnating tank, 
where it is throughly dried out under a vacuum. In another 
tank the impregnating compound is being liquefied. Both 
tanks are steam jacketed, and are cast of a special mixture 
of air furnace iron of very great density and high tensile 
strength. The heating medium is steam, which is admitted 
to the jackets of both tanks, in the one case being neces- 
sary to melt the compound, and in the other to. supply 
sufficient heat for drying out the coils to be treated. 

“The compound which is generally used is a special 
preparation which at ordinary temperatures is a hard dense 
solid, and in fact requires temperatures considerably over 
300 degrees Fahrenheit to be liquefied sufficiently to flow 
from one tank to the other. As already stated, while the 
compound is being liquefied in the one tank, the eoil is 
being dried out under a vacuum in the other. For this 
purpose, the vacuum pump and the condenser are nec- 
essary, the former being required to create and main- 
tain the vacuum in the tank in which the coils are being 
dried, and the latter condensing the moisture which is 
driven out of the coil. 

“The object of drying under a vacuum is apparent, the 
great advantage being that every particle of moisture and 
even the air is removed from the remotest pore of the 
winding. After the material is fairly dried and evacuated 
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and the pores of the cotton winding aresperfectly free of 
every obstructing medium the valve between the tanks is 
opened and the previously liquefied compound is drawn by 
the vacuum into the impregnating tank and penetrates the 
pores of the coils under vacuum, submerging them entirely 
and sealing all of the pores completely. After the entire 
charge is drawn over the connecting valve is again closed, 
and the air pressure is turned on in the impregnating tank. 
The object of this is to hasten the process, and to get even 
a more thorough penetration by the compound than is pos- 
sible with the vacuum alone. 

“After the coils have been subjected to pressure for a 
sufficient length of time, the connecting valve is again 
opened, and with a reduced air pressure in the tank the 
surplus compound in the impregnating tank is forced back 
into the other tank, in this way draining off the impreg- 
nated coils thoroughly. These are then removed from the 
impregnating tank, and all that is necessary is to allow 
them to cool. The cooling results in the setting of the 
compound, which when cool is a solid mass cementing all 
of the wires together into a solid perfectly insulated coil. 

“The advantages of the coils so treated are numerous. 
Not only is a better insulation obtained, but the life of the 
coil is much longer. In the first place, the compound used, 
as shown by tests, will sustain a high voltage without over- 
load and furthermore the danger from short cireuit, due 
to moisture, is much less as the compound is absolutely 
waterproof and even oil proof. The coils furthermore do 
the reason that there are no 
spaces between wires, which in the ordinary coil act as 
insulators and prevent the conduction and radiation of 
heat. Further advantages are in the case of street rail- 
way work where the motor is subjected to more or less 
jar and With the impregnated coil there is no 
chance for the lose wires to rub or ehafe, as they are all 
firmly cemented one to There are also many 
other advantages of the system, of which lack of space 
will not permit a discussion. The best evidences of the 
‘ssuecess of the system are the numerous plants, which are 
It is safe to say 
that there is not a single prominent manufacturer of elec- 


not heat up as much, for 


shock. 


another. 


now in operation throughout the country. 


trical apparatus, who does not now use the system on some - 


part of his products. It is also safe to say that 90 per 
cent. of the street cars and electrie vehicles now in opera- 
tion in this country have somewhere or other impregnated 
coils in their make-up. If further information is desired 
on this subject in any of its phases, the writer will be 
pleased to furnish such either direet or through these col- 
umns. KE. G. RIPpPEL. 


Impregnated Coils, Answering Question 
No. 199. 
Editor Southern Electrician: 

The superiority of the electric coils impregnated by. the 
vacuum process is now generally recognized, beeause by this 
method all moisture and air are removed from the inner- 
most recesses of the coils, while in the impregnating cham- 
ber being dried under vacuum. After the removal of the 
moisture and air from the coils and while they are still 
under vacuum, the impregnating compound is drawn over 
from the storage tank through steam jacketed pipes, SO as 
to prevent any solidification or cooling of the compound 
and thereby enabling the coils to become thoroughly sat- 
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urated with such compound. The vacuum is then broken 
and air applied at from 60 to 75 pounds pressure, in order 
that the compound may be even more eae forced 
into every interstice of the coil. 

A perfect and uniform impregnation is impossible by 
the tank method, as there is no means of eliminating the 
moisture and air from the material from which the coil is 
made, and such moisture and air must be removed before 
a thorough impregnation can be had. By drying and heat- 
ing the coils in the vacuum chamber before drawing over 
the impregnating compound no injury is done to the coil 
or its insulating material, because the air and moisture are 
removed at a much lower temperature than can be done 
in the atmosphere. Then, too, the process only consumes 
10 hours or less, according to the number of coils, as com- 
pared with two or three days by the open tank method. 

In view of the conditions under which coils are impreg- 
nated, it is obvious that the apparatus must be of suitable © 
construction, in order to withstand the fluctuations of pres- 
sure and temperature during the drying and impregnating. 
operation. F. H. Mason. 


Switching Transformers, Answering Ques- 
tion No. 201. 


Editor Southern Electrician: 

In answer to Question 201, in the March issue regarding — 
the proper operation of transformers, I would say that if 
it is possible to connect the transformers referred to, either 
to the high tension or low tension bus bars for exciting 
only, it should make no difference which method of switeh- 
ing is used as far as current is concerned. The only : 
current used to exite transformers is that consumed to. 
maintain a magnetic flux in the core. As the ratio of the 
transformers in the case in question is 30 to 1, this current 
would be 30 times as great when exited from the low ten- 
sion as from the high tension side. The power consump- 
tion is in either case the same. I would however consider 
it good operating practice wherever possible to connect the 
transformers first from the source of supply, that is from 
the primary side. 

If the transformers are so connected that connecting the 
secondaries in, throws the load on, the primary, should by 
all means be connected in first. This is because it is a 
good rule to do all heavy switching on the low tension side 
in order to prevent surges in the high tension side as much 
as possible. 


TRANSMISSION PROBLEM, ANSWERING QUESTION NO, 207. “4 


In reference 45 Question 207 in the April issue. The 
power factor of the system in question could be raised by 
installing either synchronous rotary converters or syn- 
chronous motor generator sets in the substation and over 
exiting the, fields of these machines. If the frequency = 
25 eycles, a rotary converter would probably be better on 
account of operation and better efficiency. At 60 eyele, the 
question is one of more or less personal preference, as 60 
cycle rotary converters are now made which will give satis- 
factory service. Some engineers however prefer a motor 
generator set for this frequency. “as 

In regard to balancing the line by the installation of 
lighting circiuts, this depends largely on the size and nature 


a 


‘remainder of the load, it could be taken from the 6,600 

yolt main without serious unbalaneing. If the lighting load 

s large and scattered, the different installations could be 

_ taken from the different phases and the load balanced 
C. E. CHAtFrExp. 


. P. of Motor Load, Answering Question 
No. 205. 


ditor Southern Electrician: 

“In regard to the measurement of power factor of in- 

duction motor load, I will advise that in most eases a bal- 

anced condition exists in the windings. The power factor 
will therefore be practically the same in all phases and 

_ ean be measured by a single phase wattmeter. This meas- 

urement will be sufficiently accurate except when close 

“measurements are desired. The power will be 3 times 

that indicated for one place. cK 

J W. A. Bares. 


Si Stanley Watt-Meter, Answering Question 
: No. 208. 


“In answer to question 208, from E. D. D., in the last 
ssue of SourHERN Execrrician, I beg to submit the fol- 
lowing information: 

“On the name plate of the Stanley meters will be 
_ found, among other descriptive data, the number of seconds 
_ to be used in the test constant of the meter. This is given 
_ as “Sees. 15,” “Secs. 20” or whatever the number may be. 
Now the meter disk will make 60 / § revolutions per min. 
under a load of 100 watts. S meaning the number of 
seconds as marked on the name plate. To illustrate this 
take for instance a meter marked “5 amp.” “15 secs.” 
This meter would make 60/15 or four rev. per min. under 
a load of 100 watts or 20 rev. under its full load of 500 
v A meter marked “10 amp.” “20 sees.” would make 


“Tn testing these meters with a Westinghouse standard, 
which is quite extensively used, a direct comparison of the 
_ mumber of revolutions can be made, thus: The standard 
Meter, when set for 5 amperes, will make 5 revolutions 
per minute, under a load of 100 watts, therefore, for 


will make 4 revolutions. This holds true for any load, and 
similarly, a 10 or 15 amp. Stanley marked 20 secs. would 
: make 3 revolutions for every 5 of the standard when set 
at 5 amps. or 6 revolutions to every 5 of the standard, 
hen the latter is set for 10 amp., which would be the 
proper value. This can be worked for all sizes of meters 
3 nd the revolutions of the Stanleys. easily remembered by 
the following formula: R. P. M. = 60 watts /S x 109 
‘where § — the number of seconds as marked on the disc.” 

p J. H. Jacopucct, Manager. 


q Buses For Induction Motor, Answering 
Question No. 209. 
Editor Southern Electrician: 
In regard to size of fuse for an induction motor, express- 
ng the rating in terms of the full load current I submit the 
following formula: Instead of fuse being rated in full 
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of the load. If the lighting load is small compared to the ~ 


load current it should be based upon the current per line, 
the fuse being a size to stand 25 per cent. additional eur- 
rent. This is the specification of the National Electric 
Code and is suitable except in those cases when starting 
devices are not used, and when the fuses are located in 
the line and in circuit when the motor is started. In this 
latter case the heavy starting current of a 50-horsepower 
motor operating on 220 volts will require a fuse two or 
three times the amperes per terminal. 

Assuming a power factor of .85 per cent. and efficiency 
of motor 90 per cent., the amperes for terminal are as 
follows: 


H. P. x 746 


A= 


Eff X VX P. Fx v3 


50 x 746 
90 & 220 K 85 & V3 
A fuse for 25 per cent. excess should be selected whose 
range is sufficient to carry approximately 160 amperes. 
H. L. WibuiamMson. 


== 128 amperes. 


The Candle Power and Lumen. 
Editor Southern Electrician: 


“TI have read with interest the educationally valuable 
paper of. Mr. Rakestraw in your March edition, and feel: 
that I should call attention to an error therein which, if 
uncorrected, might lead to confusion. Mr. Rakestraw, in 
referring to a-table of intrinsic brilliancies contained in 
his article on page 102, says as follows: ‘Since one can- 
dle power equals 12.56 lumens, it will be seen that one 
candle power per square inch is equivalent to about 1,800 
foot candles.’ 

“It would seem that Mr. Rakestraw has here fallen 
into the error of assuming that.there is some numerical 
relation between ‘candle power’ and ‘lumen,’ which is cer- 
tainly not the case as they are units of entirely different 
nature and are not, therefore, commensurable. The ean- 
dle power is a unit of luminous intensity and the lumen a 
unit of luminous flux. Mean or average candle power, 
however, is a flux unit and in the case of mean spherical 
candle power, the numerical relation to lumens is the figure 
given by Mr. Rakestraw, that is, one mean spherical can- 
dle power equals 12.56 lumens. This figure, however, can 
not be used to express the relation between the brightness 
of a surface in candle power per square inch and the emit- 
ted, flux density in foot candles. This relation is as. follows, 
making the usual assumption that the surface in question 
emits light in accordance with Lambert’s Law of the Cosine: 
Candle power per square inch = Lumens per square foot 
/ 3.1416 x 144 = Foot Candles / 452. In other words, 
one candle power per square inch is approximately 450 
foot candles or one quarter of the figure given by Mr. 
Rakestraw. For the solution of the above formula and 
discussion of the relation of brightness to flux density, I 
would refer those interested to the following: Carl Her- 
ing, Electrical World, Sept. 26, 1908 and E. B. Rosa, 
Transactions of the Illuminating Engineering Society, June, 
1910.” 

J. S. CopMAN. 
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Duncan Watthour Meters and Transformers. 


A direct current watthour meter meeting satisfactorily 
service conditions is manufactured by the Dunean Com- 
pany. This company has always believed in furnishing 
a meter of the highest possible torque so as to combine two 
very essential qualifications, accuracy and long life. Tt 
is claimed that Dunean watthour meters are in use today 
that have been in service for nearly ten years, and have 
not yet had their jewels renewed, which shows a remarka- 
ble condition. The sapphire eupped bearing is made from 
genuine oriental sapphire. 

The Dunean transformer has been three years on the mar- 
ket, and its make-up, efficiency, and characteristics have 
proven most successful. Silicon alloy steel is used for the 
core and pure electrolytic copper for windings which is 
given in support of the low core loss, small drop and good 
regulation of these transformers. 

The company is prepared to make prompt shipments from 
The company is prepared to make prompt shipments from 
large stock at Lafayette, Indiana, and from the Piedmont 
Electric Company, Asheville, North Carolina. The trans- 
former bulletin, which tells more about transformers will 
be sent upon request. 


Lombard Governors. 


The accompanying illustration shows a type of water 
wheel governor manufactured by the Lombard Governor 
Co., Ashland, Mass., and installed as a part of the equip- 
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LomBarp Type N. S. GOVERNOR. 
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Z 
ment at the Central Georgia Power Company’s plant at 
Jackson, Ga., described in this issue. 3 

These machines are endowed with seeming intelligence, 
as they detect the first deviation from normal speed before 
human intelligence would be able to comprehend it and aet- 
ing instantaneously they move the ponderous gates of the 
water wheels with the utmost ease, to the proper position 
to bring the speed back fo normal. These results are ae 
complished by permitting oil, under heavy pressure, to 
flow into one end or the other of a eylinder within whieh 
there is a piston connected by means of simple mechanism, 
with the gates of the water wheel. The whole success of 
the governor depends upon the very effective and sensitive 
mechanism which controls the flow of oil to the cylinder. 
One portion of this mechanism is an exceedingly sensitive 
centrifugal device which responds instantly to changes im 
speed and thereby moves a very small valve. Another por 
tion of the mechanism consists of a very large valve which 
is under the mutual control of the aforesaid small valye 
and also the large piston in the eylinder which moyes t 
water wheel gates. Still another portion of the control 
mechanism consists of a device whereby the movement of 
the main piston of the governor is arrested at a predeter 
mined point after a change in speed occurs, in order that 


their normal speed. 


The Warner Pole Changer. > 


The accompanying illustration shows the design of the 
Imperial Warner pele changer with eabinet. By its con- 
struction, the drawers of the cabinet for accommodating 
the dry cells may be withdrawn for inspection or testin 
without interfering with the cperation of the pole eh 
as the terminal strip is installed on the back of the eab 
directly below the pole changer shelf. 


WARNER POLE CHANGER. 


, 1911. 


The Edison battery used for operating the vibrator is 
ntrally located in the second compartment on a remova- 
ble shelf and may also be withdrawn from the cabinet for 
‘inspection without interfering with the operation of the 
vibrator. This method of withdrawing the closed cireuit 


battery offers an additional convenience when renewing the - 


cell. The imperial is equipped with a Warner pole changer 
of a design such that no current is consumed from the 
power battery when the pole changer is not in cireuit. It 
js equipped with a relay, which bridges the condenser 
aeross the secondary cireuit only when the operator is sig- 
nalliing. By this method no current is consumed. from the 
power battery except when signalling. The device has been 
in service for more than fifteen years and it is claimed that 
a4here are now over 15,000 in operation. 


t Burn-Boston Battery. 

: A new type of liquid battery has been placed on the 
market by the Burn-Boston Battery -Co., Boston, Mass., 
which takes the place of dry batteries, or glass jar sal- 
ammoniac batteries, caustic solution batteries, and in many 
uses of storage batteries. The cells are square, contained 
jn water-proof vessels made to fit the same space as a dry 
battery. The voltage is 1.5 and the internal resistance 
about the same as the ordinary dry cell with the ampere 
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Burn-Boston BaArrery. 


hours per annum claimed at many times that of the best 
open circuit battery. The vessels contain a liquid which 
will not freeze and has no corrosive action. The cells are 
sealed like dry batteries so that the solution will not spill 
or evaporate. 

_ The features and claims for the battery are of the very 
strongest character, it being stated that they deteriorate 
only 5 per cent. per annum while not being used. Cells 
were shown at the Automobile Show nearly two years old 
which all tested 20 amperes. As sole ignition for a 4-cylin- 
der automobile six small batteries were exhibited which had 
run 14,000 miles over a year’s period, used with an econo- 
mieal type of spark coil with no battery attention. The 
batteries are suitable for automobile use, motor boat igni- 
tion, stationary gas engine ignition, inter-communicating 
telephone systems and gas lighting. 


: Robinson Attrition Mill. 

& An improved motor driven mill for grinding feed has 
been marketed by the Munson Brothers Co., of Utica, N. Y. 
The mill is constructed in such a way that motors can be 
direct connected, thereby eliminating all belting and trou- 
bles due to the friction of bearings and belts. It is claimed 
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that the first cost of installing the direct connected mill is 
smaller in comparison with the ordinary pulley driven 
mill, that is when the expense of counter shafts, pulleys, 
belting and boxes and the necessary eost of mill at work 
therewith is considered. 


The ‘accompanying illustration gives an idea of the 
appearance of the mill when installed. One of the most 
essential features in the construction is the adjustment. 
The grinding head or disk is fitted solid to the motor shaft, 
and the motor is carried in a eradle which is bolted rigidly 
to the bearings. The inside bearing support or fork is 
constructed as a universal swivel joint. The outside bear- 
ing support is also provided with set serews which admit 
of a vertical and lateral adjustment. This being the case 
the grinding heads or disks can be easily and accurately 
trammed by the adjusting serews in the outer bearing 
support and the whole motor moving with it maintains the 
same relation between the armature and the field while the 
The mill 
ean be located anywhere in the building and ag there is 
practically no vibration to the mill when running no special 
foundation is required providing the floor of the building 
is strong enough to support the weight of the mill. 

For those central stations who are endeavoring to secure 


bearings of course will be in perfect alignment. 


THe AtrritTion MILL. 


an off peak load in agricultural sections, this mill should 
serve as an introduction of the benefits and wide appliea- 
tions of electricity and result in a valuable day load. 


The Manufacture of Transmitters and 
Receivers. | 

The average telephone user gives very little thought to 
the why and wherefore of the transmitter and receiver. 
He thinks of the telephone as a national and personal eon- 
venience, but seldom has any conception of what the in- 
strument really is. The manufacture, inspection and test- 
ting of these instruments, therefore, forms an interesting 
story, and the accompanying illustration shows some of 
the processes involved. 

The transmitter is a most delicate piece of apparatus, 
and several of its parts must be held to such close dimen- 
sions that the Western Electric Company has been econ- 
fronted with the problem of making not only the telephone 
instruments but much of the necessary testing apparatus 
and measuring instruments. Such instruments as those 
used to measure the thickness of the mica, which is held 
to within three ten-thousandths of an inch, were made in 
the company’s own shops. 
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Fic. 1. Finan ASSEMBLY OF TRANSMITTERS. 


Another important operation is the manufacture of the 
carbon granules contained in the transmitter button. These 
granules must have exactly the right degree of hardness, 
otherwise the tone of the transmitter will be affected. They 
must be of uniform size, otherwise the transmitter would 
have a tendency to pack, and, in addition, just the right 
amount of carbon granules must be used. The carbon is 
measured in a cup having a steel eut-off, which insures 
the correct volume. 
ning with the right ratio of weight to volume a certain 
percentage of the buttons are weighed by means of a 
delicate balance, and a close check is kept on them. 

The front and back electrodes are also made of carbon. 
Each is as highly polished as a steel mirror, and each one 
must have just the proper degree of hardness, otherwise 
pitting would result from the passing eurrents, which would 
affect the transmission and might result in packing. 

In testing most telephone apparatus, such as genera- 
tors, drops, and relays, it is possible to measure their effi- 
ciency in concrete terms and with practically no human 
factor entering into the results of the tests. Since the 
primary function of a transmitter is to transmit the human 
voice, it becomes necessary in testing their efficiency to 
make use of the human voice, and thus the human element 
enters. The volume and articulation test is made over a 
circuit which is the equivalent of an actual line two hun- 
dred miles in length. The operator standing at the receiv- 
ing end signals back to the man testing the transmitter, 
telling him whether the volume and the articulation is sat- 
isfactory. In order to eliminate carelessness as far as pos- 
sible from this test, the inspectors do the talking and re- 
ceiving in pairs. In the morning one does the talking 
while the other is receiving, and in the afternoon the oper- 
ation is reversed. By long training at this work these men 
are able to pick out a variation in efficiency to a fraction 
of 1 per cent. Any transmitter that does not measure to 
the standard transmitter must go back for readjustment. 

Besides the transmission test, the transmitters must also 
survive what is known as the mechanical inspection, which 
includes a minute, detailed inspection of every one of the 
piece parts going to make up a section of the instrument, 
each group of parts as assembled, and finally the completed 
instrument. 

The receiver is another delicate piece of electrical appa- 


In order to see that the carbon is run-. 


Fig. 2. Testing TRANSMITTERS. 


ratus. The steel from which the magnets are made must 
be carefully chosen and then comes the proper tempering 
and ‘magnetizing of it. Formerly skilled men were em- 
ployed to determine when the steel was heated to just the 
proper temperature for emersion, but after years of ex- 
periment a way was devised and placed into effect by 
which “human error” was eliminated. ‘Today the temper- 
ature of the annealing furnaces is kept at a predetermined 
uniform heat by means of an electrical indicator. - By plac- 
ing the steel in the furnace for a prescribed time the exact 
conditions for producing the fine degree of temper are 
obtained. 

Another important member of a receiver is the vibrat- 
ing diaphragm, whose’ thickness must be held to within 
two thousandths of an inch. The space between the ends 
of the pole pieces and the diaphragm must be held to a 
dimension as close as .015 inches, for any greater dimen- 
sion would decrease the efficiency of the receiver, and any 
less dimension would make the instrument so delicate that 
hard usage would put it out of commission. The receiv- 


ers are given the same rigid talking and mechanical tests ~ 


as those given to the transmitters mentioned above. 


The Thomas Meter. 

The Thomas Meter is designed for measuring the rate 
of flow of gas or air. The operation of the meter depends 
upon the principle of adding electrically a known quantity 
of heat to the gas and determining the rate of flow by the’ 
rise in temperature of the gas between inlet and outlet of 
the meter. Referring to Fig. 1 a cross section of the meter 
casing is shown which constitutes the portion of the appa- 
ratus inserted in the pipe line carrying the gas, or air, to 
be measured. In the center of this meter casing is an elec- 
trical heater and on either side of the heater are screens 
of fine resistance wire, known as thermometers. These 
two screens constitute in reality, two arms of a Wheatstone 
bridge and- variations in temperature between these two 


sereens, resulting in. variations of resistance, cause a gal- 


vonometer needle to swing to the right or left of a central 
point, this movement of the galvonometer needle resulting 
in increasing or decreasing the amount of electrical energy 
fed into the heater. ae 

The meter is so adjusted at the start that a fixed dif- 
ference of 2° Fahrenheit between the entrance temper- — 
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_ pressure or temperature. 


ature and the exit temperature of the gas or air is main- 
tained. Let us assume, for example that a weight of gas 
or air equivalent to 50,000 eubic feet per hour is flowing 
through the meter and that the entrance temperature of 
this gas, or air, is 60°F. The amount of electrical energy 


_ required to raise the temperature of this quantity of gas, 


or air, 2° is known, and the meter is so adjusted that a 
requisite number of watts will be supplied to the heater 
installed in the meter casing. So long as the flow of gas, 
or air, remains unchanged the watts input will continue the 
same, but if more gas flows the meter will be called on 
to supply more watts and, conversely, if the flow of gas 
decreases the watts input will also decrease. Hence what 
the meter really does is to measure the watts input and 
since the relation between a certain watts input and a cer- 
tain flow of gas is known, it is possible to tell at any time 
the amount of gas flowing by merely noting the watts in- 
put. As a matter of fact, the recording mechanism of the 
meter translates watts input into standard cubic feet of 
gas, so that you can get a direct reading without ecaleula- 
tion of any kind, but the principle of the meter is as de- 
seribed above, namely, a measurement of gas or air based 
on the amount of electrical energy required to maintain 
a difference in temperature of 2° between inlet and outlet 
of the meter. 

The meter will measure gas or air at any temperature 
and at any pressure and is not affected by fluctuations of 
This is because in heating gas or 
air we have to do with weight not volume. Whether a 


pound of air oceupies 10 cubic feet or 100 cubic feet the 


amount of electrical energy required to raise its tempera- 
ture 2° is the same, and whether it is moving rapidly 


or slowly through the meter, a pound is a pound, and in 


bpp’ 


raising its temperature 2° just so much energy will be re- 
quired and no more. Here we are dealing with a temper- 
ature difference of 2°, if the gas enters the meter at 60° 
F its temperature will be raised to 62°. If it enters at 
100°F its temperature will be raised to 102°, so’ that as 
stated above, neither temperature nor pressure have any 
effect on the accuracy of the meter’s measurements. 


Fig. 2. Heratrer LOCATED IN METER. 
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To sum up, the Thomas Meter is essentially a machine 
for measuring the heat energy required to raise the tem- 
perature of an unknown weight of gas, through a known 
range. It consists of two parts, a heater unit, installed 
in the pipe line, and an automatie device for maintaining 
a constant temperature difference. Electrical energy is 
used as the source of heat because electrical energy can be 
measured more accurately than can any other quantity. 
Electric resistance thermometers are used to maintain the 
known temperature difference constant not only because 
they are very sensitive and accurate, but also, because they 
can be very easily made to regulate the heating energy so 
as to correspond to the flow of gas. 


Fig. 1. Meter Casing ContTAINING HEATER AND THER- 
MOMETER. 


The most important features of the meter are: (1) 
There are no moving parts inside the gas main. (2) It meas- 
ures weight of gas instead of volume and will read directly 
in standard ecubie feet regardless of temperature or pres- 
sure, its operation being independent of temperature or 
pressure and of fluctuations in same. (3) Meters of very 
large capacity occupy but little space and since the differ- 
ent parts are connected electrically they can be located at 
any distance from each other. The recording mechanism, 
for instance, may be placed in the general offices of a gas 
company, which may be a mile or more from the gas works. 


The principal applications of the Thomas Meter are 
(1) measuring illuminating gas, (2) measuring natural gas, 
(3) measuring blast furnace gas, (4) measuring compressed 
air, (5) measuring air flow in ventilating or forced draft 
systems. 


The meter was invented by Prof. Carl C. Thomas and 
manufactured by the Cutler-Hammer Mfg. Co. of Mil- 
waukee, Wis. 


Refractory Cements. 


After several years devoted to research work on refrac- 
tory cements to overcome troubles familiar to engineers 
having experience in proper maintenance of brick settings 
of furnaces, the H. W. Johns-Manville Co., New York, are 
now offering to the trade, a line of cements called J-M re- 
fractory cements for the following purposes: Furnace 
setting of various types, cupolas. lining brass furnaces, 
assayers crucibles, oil burning, tilting and rotary furnaces 
and for patching and facing bricks in place in the fire 
zone under various conditions. These cements are rated to 
resist temperatures as high as 3,000 deg. F. This com- 
pany has also produced a coating for walls known as J-M 
brickline cement, which prevents clinkers from adhering 
and to seal the pores of the brick. 
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Routhees Construchon News. | 


This department is maintained for the contractor, dealer, 
material is obtained from various sources and includes the latest ‘ion out! é 
dustrial enterprises. We ask the co-operation of new companies by furnishing authentic information in regard to 
organization and any undertakings. We also invite all those 


ratus to make liberal use of this section. 


No charge is made for the services of this department. 


jobber, manufacturer and consulting engineer. The 


information on new Southern engineering and in- 


who desire new machinery or. prices on electrical appa- 
Every effort is made 


to avoid errors in any item, and if such occur, we want to know about them. 


Alabama. 


ALBERTVILLE. It is understood that the J. B. McCrary 
Co., of Atlanta, Ga., has the work of planning an electric light 
plant for Albertville. It is understood that the equipment will 
consist of an 80 horse power engine and generator. 

BIRMINGHAM. It is understood that E. L. Hitdon desires 
prices on the installation of a lighting plant for a $20,000 
dwelling. 

DECATUR. The franchise of the Decatur Light, Power & 
Fuel Co., which has recently expired, has not been renewed 
and it is reported that the city council is contemplating the 
construction of a municipal plant. ‘ ; ’ 

DOTHAN. The city council has recently voted on ‘the 
erection of a $90,000 light and water plant for the city of 
Dothan. The present plant is valued at $30,000, and according 
to the estimate of the city engineer, it is netting approx- 
imately $1,000 monthly. 

EUFAULA. It is reported that $50,000 will be expended 
the construction of an electric light plant. 

GADSDEN, It is understood that surveys are being made 
for the proposed plant of the Little River Falls Power Co. 
This plant will be of a capacity to furnish power for manu- 
facturing purposes in Gadsden. R. A. Mitchell is interested 
and can give other information. 

TROY. <A $50,000 electric light plant is to be erected in 
Troy by the Standard Chemical & Oil Co. The new plant is to 
be erected at the new mill of the company two miles north of 
Troy amd of a size to develop 1,400 H. P. Fox Henderson is 
president of the company. 

Arkansas. 


JONESBORO. The Spring River Power Co. has been 
formed with a capital stock of $100,000. A power plant will 
be erected for furnishing power and light to towns in the 
surrounding district. : 

LITTLE ROCK. The Arkansas Kerasolar Light and Fuel 


for 


Co. has been granted a charter with a capital stock of $10,000. ~ 


J. L. Richardson ,and 


The incorporators are A. Danville, 

J. W. Hall. ; 
SCRANTON. The town council of Scranton has been 

petitioned by A. P. Kineaid & Sons, of Paris, Ark., for a 


franchise to construct an electric light plant. It is under- 
stood that if the franchise is granted, they will purchase a 
complete electrical equipment for furnisning light and power. 


Florida. 


FORT LAUDERDALE. The Fort Lauderdale Ice & Light 
Co., recently reported in these columns as having been incor- 
porated with a capital stock of $50,000, is ‘to install an 
electric light plant. The president is H. R. Brown. 

FORT MEADE. It is understood that C. O. Rogers, of 
Wauchula, Fla., is promoting a company to erect a power 
plant to generate electricity for light and power. 

ST. PETERSBURG. The installation of a 250 K, W. 
generator and a 350 H. P. boiler and engine is being con- 
templated by the Pelham Public Utilities Co. for their ‘plant. 
The manager of the company is William Cook and other 
information can be obtained from him. 

TAMPA. ' It is understood that C. W. Alton, of Anderson, 
Ind., is interested in the building of an electric railway from 
St. Petersburg to Tampa. 

Georgia. 

ATLANTA. <A charter has been granted to the Austell 
Power Co. with a capital stock of $300,000. It is announced 
that the company proposes to develop and operate a power 
plant convenient to Atlanta. The incorporators are C. C. 
Bruckner, G. W. Mason of Atlanta, and G. E. Zimmerman 
of New York. ; 

AUGUSTA. The Augusta Railway & Electric Company 
and the Augusta-Aiken Railway Company of Augusta, Ga., 
have arranged for the following extensions and improvements 
to their pewer houses and systems: WHstimated cost, approx- 
imately $500,000. The power house extension is planned for 
two 2,500 K. W. steam turbines, one of which, with the nec- 


essary boilers and auxiliaries, will be installed this year, A 
seven and one-half (7%) mile transmission line will be built 
from the power house in Augusta to the power house of the 
Augusta-Aiken Railway Company, near Clearwater, S. C., and 
a 500 K. W. motor generator set will be installed at this 
point, and a 300 K. W. set in the present substation near 
Aiken. Under an arrangement with the city, the wires in 
the city of Augusta will be placed underground on three of 
the principal streets, involving the laying of about three (3) 
miles of conduits. In connection with this underground 
work, the company will also install ornamental poles on 
Broad street, Augusta, for carrying its trolley wires and 
feeders and also clusters of tungsten lamps for street light- 
ing. An extension. of about one mile of single track will be 
made and the reconstruction of a large amount of the present 
tracks is planned. Contracts for the above work has heen 
awarded to J. G. White & Co., engineers and contractors, 43 
Exchange Place, New York. 

BARNESVILLE. According to reports, the city is con- 
sidering the issue of bonds to the extent of $50,000, the pro- 
ceeds to be used for extension to the municipal electric light 
plant and water works. : 

COLQUITT. The citizens have voted to issue $22,000 in 
bonds, the proceeds to be used for the construction of an 
electric light plant and extending the water works system, 

ELLIJAY. The Ellijay Light and Power Co. has recently 
been formed and desires prices on supplies and a complete 
electrical equipment for a plant to operate 25 street lights 
and 500 incandescents. Prices desired f. 0. b. Ellijay. Ad-= 
dress E. T. Wilson, general manager, 

FAIRBURN. Bonds have been issued to the amount of 
$10,000, the proceeds of which are to be used for the construe- 
tion of an electric light plant. 

GRIFFIN. The city of Griffin, which owns its own electric 
light plant, will close it down and use the current furnished 
by the Central of Georgia Power Co. 

MACON. It is understood that all the necessary funds 
with which to construct an interurban line from Macon to 
Atlanta has been secured. W. J. Massey is president of the 
Atlanta, Macon Interurban Co., and it is proposed that some 
definite plans will be released soon. The right of way has 
been secured and property bought by the company.. The line 
will cost approximately $6,000,000. 

McDONOUGH. It is understood that J. B. McCrary Co., 
of Atlanta, Ga., has been engaged by the city council to pre- 
pare plans for the installation of an electric lighting system. 

OGLETHORPE. It is understood that the city thas under 


consideration the installation of an electric light plant and 


water works system. 


PERRY. It is understood that Perry is arranging for 4 
system of electric light, 


ROME. According to present plans the Blue Ridge Hlec- 


tric Co. will build a dam 150 feet high near Cartersville and - 


construct and equip a plant to generate 30,000 H. P.. for fur- 
nishing power to Rome, Dalton, Calhoun, Rockmart, Cedar- 
town, Acworth and Marietta. The Plant will be located on 
the Etowah river. : 

TALLULAH FALLS. The work on the power plant of 
the Tallulah Falls power plant is progressing rapidly. 
contracting work is being done by the Northern Construction 
Co., and the concrete work has been let to Condon & Milner, 
of Knoxville, Tenn. This work amounts to approximately 
$400,000. 


WAYNESBORO. It is understood that the eity has under 


consideration the issue of $40,000 in bonds for the construc- — 


tion of waterworks and an electric light plant. 


Kentucky. 

BOWLING GREEN. The Kentucky Panama Coal Co. has 
been organized with $1,000,000 capital stock by Inkerman 
Bailey of 96 Broadway, New York City. 
the purpose of the company is to develop the coal lands in 
Hopkins and Muhlenburg counties in Western Kentucky. 
Electrically operated mining machinery will be purchased. 


The — 
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CORBIN. It is understood that a water works system is 
under consideration. The secretary of the Board of Trustees 
is W. N. Steel and other information may be obtained from 
him. 

DAWSON SPRINGS. It is reported that plans are being 
prepared for the water works system. The consulting engi- 
neer is J. W. Holmes, Supt. of the Paducah water works. 

JEFFERSONTOWN. Plans are practically complete for 
an electric power plant to be erected at Jeffersontown. It is 
understood that W. J. Semonin, president of the commercial 
club, is interested. 

LOUISVILLE. The new Henry Watterson Hotel to be 
erected at a cost of $650,000, will have its own electric light, 
power and refrigerating plant. 

LOUISVILLE. It is understood that the foundation: of 
the power plant of Kentucky Electric Co. has been given to 
Merrill-Ruckgaber Co., of New York. ‘The plant will cost 
approximately one million dollars. 

LOUISVILLE. It is understood that $600,000 in bonds of 
the Kentucky Electric Co. are being seld in the Boston mar- 
kets. The proceeds will be used for the construction of the 
company’s new plant. : 

LOUISVILLE. Plans are being prepared for improvement 
to the Capital Hotel by Fred Erhart. The improvements 
will include an electrie light and ice plant at a cost of 
approximately $20,000. 

LACENTER. This city is contemplating the installation 
of a water works system but as yet no definite plans have 
been announced. 

NORTONVILLE. The Nortonville Traction Co. has been 
incorporated with a capital stock of $100,000. The incor- 
porators are F. E. Mohr, of Columbus, Ohio; Frank G. Hoge, 
Nortonville; and T. F. Callaid, of: Hopkinsville, Pa. 

SOMERSET. The properties of the Somerset Water, Light 
& Traction Co. have been formally transferred to the United 
Water, Light & Traction Co. The latter company purchased 
this property at receiver’s sale and it is understood that ex- 
tensive improvements and enlarging of the system will take 
place. The president of the new company is H. Waddle, and 
the manager is J. L. Waddle. = 


Louisiana. 

ALEXANDRIA, According to reports, the Alexandria 
Street Railway Company’s system has been purchased by J. 
White and others and that the company will be reorganized 
and improvements made to property. 

HOMER. The town council has under consideration the 
acquiring of the electric light plant owned and operated by 
EH. E. Sawyers. 

SHREVEPORT. The city officials have taken up the 
matter of a reduction in the price of electrical energy for 
private consumers and for commercial lighting with the 
Shreveport Gas & Electric Light & Power Co. If the arrange- 
ments are not made satisfactorily it is voted that steps are 
to be taken for the issue of $250,000 in bonds and the estab- 
lishment of a municipal electric light plant. 


Missouri. 


BETHANY. Plans are under consideration for making 


-extensions and improvements in the municipal electric light 


and water works system. 

HALISTER. The Ozark Water & ‘Power Co. has plans 
underway for the construction of a dam across the White 
river. It is the present -understanding that the company 
proposes to build a large power plant and supply electrical 
energy to towns in the surrounding territory. R. A. Morrison, 
of St. Louis, Mo., is interested in the project and W. J. 
Szwhez is the chief engineer. 

Mississippi. 

BOLTON. On March 19, °a fire destroyed the electric 
light, power and water works plant. It is reported that steps’ 
are being taken to rebuild the plant as the town is at present 


without water and light. 


JACKSON. An isolated plant is under consideration for 
lighting the capitol building. Other information can be ob- 
tained from the secretary of Governor Noel. 

TYLERTOWN. An application has been made to the city 
council for a 25 years franchise by O. L. Sand, to construct 
and operate an electric light and water works system. 


North Carolina. 


DURHAM. According to reports a site near Durham has 
been. purchased by the Southern Power Co. for the erection of 
an auxiliary plant to supply electricity to Durham and vicin- 
ity. The plant which is proposed will have an output of 
approximately 10,000 H. P. 

RALEIGH. The Piedmont Traction Co., J. D. Duke, presi- 
dent, at Charlotte, has filed with the secretary of state an 
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~ tal stock of $200,000 known as the Sumter Lighting Co. 


amendment of the charter that increases the capital of the 
corporation from $100,000 to $1,500,000. 

RALEIGH. The Yadkin River Power Co., of Raleigh, 
N. C., has been chartered with a capital stock of $40,000,000. 
It is understood that the Blawitt Falls hydro-electric power 
plant in Richmond county will be taken over, the plant com- 
pleted and electric energy supplied for operated public utilities 
and interurban railroads. C, H. Johnson, of Raleigh, N. C., is 
president, and E. C. Potter, of Boston, Mass., is treasurer. 

SALISBURY. It is understood that over half of 
capital stock of the street railway electric light and 
companies of Salisbury, Crawford and-Spencer, N. C., 
been purchased by W. J. Oliver, of Knoxville, Tenn. 
amount involved is approximately $1,000,000. It is further 
understood that Mr. Oliver will make extensive improvements 
and additions to the property. 

SALISBURY. The Virginia Power Co. has been recently 
organized for the purpose of developing water powers on the 
New River. It is understood that about $1,000,000 will be 
invested. J. J. Mott, of Statesville, N. C., is interested. y 

TARBORO. The citizens will hold a special election May 
Ist to vote on $25,000 in bonds for a proposed ‘water works. 


Oklahoma. 


BOLEY. The Boley Light, Power & Mfg. Co. has been 
incorporated with a capital stock of $20,000. The directors 
are J. O. Williams and J. R. Reynolds, of Marshall, Texas; 
D. J. Turner, J. H. McArley and others, of Boley. 

BOSWELL. The citizens have recently voted to issue 
bonds to the amount of $35,000 for the purpose of installing 
an electric light plant and water works system. 

BRAN. It is understood that the city is contemplating 
the granting of an electric light franchise and an issue of 
bonds to the amount of $25,000 for the purpose of construct- 
ing a water works system. 

FRANCIS. A municipal electric light plant will be 
stalled at Francis. 

OKEMAH. According to reports W. H. Dill is to construct 
a concrete dam at the falls near .Okemah to cost approx- 
imately $40,000. A power plant will be constructed and 
electrical energy transmitted to near by towns. 

OKLAHOMA CITY. The Oklahoma City Traction Coni- 
pany has recently purchased the operating lines, franchises 
and all other property of the Oklahoma Interurban Traction 
Company, and has just issued $1,000,000 first mortgage bonds, 
with St. Louis Union Trust Company, of St. Louis, Mo., 
trustee. The company has several miles of street railway 
now operating in Oklahoma City and expects to construct 
considerable new mileage in the near future. The company 
has an indeterminate franchise covering all streets and alleys 
in Oklahoma City, and also a ninety-nine year franchise for 
lighting in the Southern portion of the city. L. E. Patterson, 
of Oklahoma City, is president of the company. 


South Carolina. 

EDGEFIELD. An election will soon be held to vote on 
the issuing of $20,000 in bonds for an electric light plant. 

FOUNTAIN INN. The Onoree Power Company has ar- 
ranged to furnish light to the town of Fountain Inn. Twenty- 
five arcs will be used for street lights and private parties 
have also contracted for lighting. The electrical apparatus 
and supplies will be furnished by the power company from 
their office at Wellford, S. C. 

NEWBURY. It is understood that the Power Shoals 
Power Co., of Newbury, has secured the right to increase its 
capital stock from $50,000 to $100,000. The company proposes 
to develop water powers in Newbury county. 

SUMTER. A company has been incorporated with a capi- 
The 
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incorporators are I. C. Strauss and E. H. Moses. 

LEXINGTON. The citizens have recently voted to grant 
the Lexington Electric Light & Power Co. a franchise to 
supply electrical energy in Lexington. The president of the 
company is W. W. Barr. 

ORANGEBURG. It is understood that the present capacity 
of the local water, light and power plant ‘has become too 
smali and that additions will be made. Additional engines 
and generators will be required. 


Tennessee. 
_ALTO. An electric light and ice plant will be installed 
at Alto by L. S. Atkins, of Spencer. 

ARLINGTON. It is understood that a bond issue for a 
water works system is before the Tennessee Legislature for 
the town of Arlington. 

BRISTOL. A bond issue hay been authorized for a water 
works system for Bristol. 

CHATTANOOGA. The McLean Lumber Co.’s saw mill at 
Chattanooga, Tenn., was destroyed by fire on March 22nd. The 
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loss is estimated at $60,000 and practically. all of the ma- 
chinery including the power plant will have to be replaced. 

DAYTON. A bond issue of $25,000 for the purpose of pro- 
viding a water works system to Dayton is soon to be pre- 
sented in the Tennessee legislature. 

JACKSON. The proposition of the Jackson Railway & 
Light Co., to light the town has been rejected and the city 
will purchase a new plant throughout with a capacity of 340 
are lamps. 

KNOXVILLE. It is understood that a franchise has been 
granted to the Hast Tennessee Power Co. to serve the commu- 
nity with light and power. This company is building a hydro- 
electric plant in Polk county. 

LENOIR. According to reports the Lenoir Light & Power 
Co. has been incorporated with a capital stock of $10,000 by 
T. C. Foster, J. R. Browder, H. C. Foster, J. E. Foster and S. 
De Witt. 

MEMPHIS. A resolution has been adopte@ by the com- 
missioners of the city of Memphis asking the state legisla- 
ture to authorize a bond issue sufficient to enable a municipal 
lighting plant to be constructed. 

JACKSON. It is understood that T. H. Hartmus secretary 
of the municipal board desires prices on a 250 h. p. engine, 
generator and switch board for the municipal plant. 

NASHVILLE. It is understood that plans are under way 
to extend the new lighting system in the down-town section. 
The lamp standards have been purchased from the Union 
Metal Co., of Canton, Ohio. 

PULASKI. It is understood that a bond issue of $20,000 is 
a subjéct of a petition to the state legislature. The pro- 
ceeds will be used for the construction of a modern electric 
light plant which will take the place of the present out-of- 
date and over loaded one. 

Texas. 


ALVIN. The Alvin Ice, Light & Power Co., has been in- 
corporated with $15,000 capital stock. The incorporators are 
W. R. stockwell, S. O. Smith, and others. ; 

DALLAS. It is understood that the board of trade at 
Hillsboro is promoting the construction of an interurban 
electric railway between Dallas and Hillsboro. 

GRANDBURY. The Grandbury Water, Ice, Light & Power 
Co. desire prices on electrical equipment for their plant. 


GLANO. Extensions are to be made to the municipal light 


system and improvements to the plant. 

LULING. The Luling Electric Light & Power Co. has been 
granted a franchise to install, maintain and operate an elec- 
tric light and power plant. = 

LONGVIEW. It is understood that the city is contem- 
plating the erecting of electric light poles on the business 
streets and the installation of an up-to-date lighting system. 

NEW BRAUNFELS. Plans are being prepared by W. K. 
Palmer Co., 717 Dwight Bldg., Kansas City, Mo., for the in- 
stallation of a municipal hydro-electric plant. 

SAN ANGELO. 
sire prices on sidewalks, lights and other types of equipment. 

SHERMAN. It is understood that bids are desired by the 
superintendent of the water works:at Sherman, Texas, for an 
internal combustion motor, gas producer, 
electric generator, motor switchboard and power 
pumps. 

WACO. It is understood that the business men’s club of 
Waco through president H. H. Shear, are planning on the in- 
stallation of an interurban electric railway between Waco and 
Cleburne. 

WICHITA FALL. Has granted a charter: to M. A. Mar- 
cus and T. E. Dobbins for the installation of an electric light 
and power plant. 


driven 


Virginia. 

IVANHOE. A dam 20 feet high to develop 3,300 H. P. and 
a power plant to generate electric energy to operate iron fur- 
naces is the work now being accomplished by Carter Iron Co., 
Pittsburg, Pa. 

NEWPORT NEWS. It is understood that the city will 
vote an issue of $150,000 in bonds for construction of an 
electric light plant. 

RICHMOND. Until May 8th, sealed proposals will be re- 
ceived at the office’ of the supervising architect, treasury 
department at Washington, D. C., for the installation of con- 
duit, wiring and lighting system, in connection with the con- 
struction of the United States post office, court house and 
custom house building at Richmond, Va. The supervising ar- 
chitect is James Knox Taylor. 


PERSONALS. 


CHARLES L. EDGAR, president and general manager of 
The Edison Electric Illuminating Company of Boston, and a 
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It is understood that Moore & Myers de-- 


air compressor, 


party sailed from New York on the George Washington of the 


‘North German Lloyd Line on March 30 for an extended period 


of rest will be enjoyed in an automobile tour through Europe, 
Mr. Edgar having taken his car with him. About two weeks 
each will be spent in driving through England, France, Italy 
and Germany. With Mr. Edgar are Mrs. Edgar, their son, Mr- 
Leavitt L. Edgar, Miss Margaret Clough and Miss Laura 
F. Duclos, together with a maid and chauffeur. All will re- 
turn in the early summer. 

W. P. SOUTHARD formerly Electrical Superintendent of 
the Kansas Gas and Electric Company, Wichita, Kansas, has 
been appointed manager of Los Vegas Light & Power Co., 
Los Vegas, New Mexico. The Los Vegas Company is at pres— 
ent operating an electric railway which in the near future 
the company purposes to consideraoly extend. It also sup- 
plies electric light to the surrounding townships, 

J. W. CUSHMAN, who for some time past has been special 
representative of the Fostoria Incandescent Lamp Company 


in North and South Carolina, has taken up. a new position 


with .the same company in Pennsylvania, where it is trusted 
that the climate will agreé better with Mr. Cushman’s health. 
Mr. E. V. Plane, the Fostoria representative in Georgia and 
Alabama, has taken Mr. Cushman’s place in the Carolinas, 
while Mr. W. M. Tibbs, who for a number of years has been 


affiliated with various electrical interests in Knoxville, Ten-- 


nessee, will continue Mr. Plane’s work in the middle South. 

ALLIS-CHALMERS COMPANY announces the appointment 
of HE. T. Pardee, formerly manager of its Boston Office as 
manager of its power and electrical department. Mr, Par- 
dee is well qualified for this position, having been actively 
connected with the selling of power and electrical apparatus 
during most of his business life. 

Mr. Pardee began his business experience with the Western 
Union Telegraph Company at Syracuse, New York, with which 
company he was connected from 1885 to 1891. Following 
this he represented the Fort Wayne Electric Corporation 
at Omaha and San Francisco from 1891 to 1898, being ad- 
vanced in the latter year to manager of the Boston Office, 
which position he held until 1901. In that year he entered 
the Boston office of the Bullock Electric Manufacturing Com- 
pany as a salesman and remained with Allis-Chalmers Com- 
pany in a similar capacity after it had acquired the Bullock 
Company. Mr. Pardee was made manager of the Boston 
Office of Allis-Chalmers Company in 1905 and -in his work 
there has made a host of friends. 

Mr. Pardee will be succeeded as manager of the Boston 
Office of Allis-Chalmers Company by T. J. Lynch, who for the 
past seven years, has been manager of the Toronto Office of 
Allis-Chalmers-Bullock, Limited. Prior to that he had been 
connected with the Construction Department of Allis-Chal- 
mers Company. Mr. Lynch was born and spent his early life 
in Boston and is now returning to his home city. 


INDUSTRIAL ITEMS. 


THE AMERICAN CARBON & BATTERY CO. announce 
the removal of executive offices to suite 700-702 La Salle 
Bldg., St. Louis, Mo., on April 15, 1911. 
deemed necessary on account of a need for improved facilities: 
for handling increasing business. The new street address 
will be 509 Olive street. 

THE CUTLER-HAMMER CO. advise that the Chicago 
office has been moved to the Peoples Gas Bldg., 122 South 
Michigan Boulevard. This move took place April 15, 1911, 
and was due to a demand for more spacious quarters. 

THE WESTERN ELECTRIC COMPANY has recently beer 
advised that the two telephone exchanges which it has been 
installing in the city of Peking, China, were successfully cut 
into service on April 2nd. These exchanges are both of the 
common battery type and are equipped for 6,400 lines apiece. 
At present 3,000 subscribers’ lines are connected to this tel- 
ephone system, which is owned and operated by the Impe- 
rial Government. 

The new telephone system covers the whole of both the 
Tartar and Chinese cities. Underground cable, 3 1-2 inches 
in diameter and containing 400 paper insulated wires, has. 
been used. The telephone system will employ about thirty 
operators, all of whom will be Chinese girls. The foreign 
residents in Peking are particularly pleased with the ar- 
rangement of one section of each switchboard for their use. 
English speaking operators will be employed on these sec-- 
tions. 

THE REYNOLDS ELECTRIC FLASHER CO., of 195: 
Fifth Ave., Chicago, announce the moving of their plant to 
the Electric Building, 617-631 West Jackson Boulevard. The 
new plant will double the working capacity of the old one 
and at the present running of the company, it is expected to- 
expand very soon to its full capacity. 
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are now established, all the outgrowth of a recognition of 
the mutual benefit to central stations and the public from 
co-operation in matters of common interest and the broad- 
ening of the scientific and practical knowledge of princi- 
ples relating to light and power. Complete details as to 
the recent formation of two Southern state sections are 
given in detail elsewhere in this issue. Their working field 
includes over 200 stations and the result of concentrated 
efforts to be put forth is certain, however any predictory 
statements from present plans are altogether impossible 
due to the present limited vision and lack of compre- 
hension of facts and factors which will effect so new 
and so large a field of activity. 

The era of Southern central station development. has 
only well begun. Past progress as presented in the Janu- 
ary issue showed conclusively the present tendencies. 
Based on these developments and those now going on, the 
expansion in the Southern field as to number of stations 
being established is one and a half times the rate for the 
whole United States. The largest increase in number of 
central stations has been among those of the smaller sizes 
with the hydraulie type‘ figuring prominently. When it 
is remembered that the streams of the Southern Appa- 
lachian alone are credited with an available water horse- 
power of over six millions and when it is further remem- 
bered that the whole of New England, with all of its 
careful. utilization of. horsepower has chained less than 
1.500,000 horsepower, the importance of this great asset 
to Southern possessions comes to light. 

The South is rapidly regaining the potential influence 
in the affairs of this country which was experienced prior 
to the civil war. Everywhere and in all lines of business 
this is noticeable. The expanding of the central station 
industry in the South and the increasing activity in such 
fields of operation cannot be taken otherwise than the out- 
erowth of greater industrial, social and financial rela- 
tions, all of which tend toward a still greater development 
and a more stable foundation for the work of the future. 
With this good beginning in central station work, it can 
be well expected in the next few years with better organi- 
zations and stronger relations that important and result- 
ing benefits will come to the industry and to those who 
are closely related to it, the public. . 
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Steam and Hydro-Electric Generating 
Stations of Empire District Electric Co. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY H. M. BEAL, ASSOCIATE MEMBER A. I. E. E. 


SOUTHERN ELECTRICIAN. June, 1911. 


P TO the time the Empire District Electrie Company 
was organized in 1909 by Henry L. Doherty Com- 
pany, of New York, the Consolidated Light, Power and Ice 
Company and the Joplin Light, Power and Water Company 
served Joplin, Webb City and Carterville, Mo., and Galena, 
Kansas, the Spring River Power Company serving a part 
of the adjacent mining territory, requiring in all about 
150,000 horsepower to operate the various industries of 
the district. Since the organization of the Empire District 
Electric Company, the above named companies have been 
consolidated, and all classes of service is now furnished by 
the Empire District Electrie Company. The total popu- 
lation of the cities and towns served is over 100,000, and 


which affords easy coal handling facilities and furnishes 
an abundant supply of water for the steam boilers and 
condensation. Ground was broken for the station Novem- 
ber 4, 1909, and the first concrete work started December 
15, the erection of steel work for buildings begun Janu- 
ary 27, 1910, the boiler and stack erection February 26, and 
turbines and switchboard erection commenced March 28, 
1910. The first unit was ready to start June 15, but 
owing to the shortage of coal occasioned by a coal strike 
the first unit was not put in service till August 11, 1910. 
STATION ARRANGEMENT AND OPERATION. 

The arrangement and operation of the station is worthy 

of note and will be taken up separately. The coal is re- 
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there are over 100 miles of street and interurban railways 
besides manufacturers of mining machinery, structural 
steel, foundries, flour mills, limestone quarries, ete. The 
lead and zine mines, which are the largest of their kind in 
the world, use a large part of this total power in their 
operation, as the average mining and ore concentrating 
plant uses from 150 to 250 horsepower. 

At the time the Empire District Electric Company was 
organized, the then existing generating stations had a nor- 
mal capacity of about 7,000 K.W., and as this was entirely 
inadequate to take care of the additional load expected 
from the new business campaign then inaugurated, econ- 
tracts were at once let for the erection of a 15,000 K.W. 
steam turbine generating station at Riverton, Kan. This 
station was to be on the Frisco railroad and Spring River, 


TurRBINE Room or Riverton Sream SrarTion. 


ceived from the railroad on a double switeh which is 
graded so that the full cars travel down grade toward the 
incline leading to the storage structure and the empty cars 
away from it. A coal storage structure 150 feet long, 
50 feet wide and 34 feet high has been built at the end of 
the boiler room, adjacent to and parallel with the railroad. 
This structure is fireproof, being built entirely of conerete 
and iron, and is arranged so that it may be flooded, en- 
tirely submerging the 8,000 tons of coal in a very few 
minutes and draining it as quickly. As the full cars 
reach the incline they are pulled up by a motor driven 
hoist and placed at any desired position over the coal 
storage on a steel trestle. The cars are either dumped or 
unloaded by a grab bucket hoist of 114 tons capacity which 
travels on a monorail over the cars in the center or over 
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the storage kin on either side of the ears and from there 
may be run over the coal bunkers in the boiler room. This 
hoist, therefore, performs the double duty of unloading 
the cars and filling the boiler room bunkers. 

The boiler room is 160 feet long ‘and 80 feet wide and 
contains 16,500 horsepower of Sterling water tube boilers, 
all of which are equipped with superheaters and Green 
chain grate stokers, fed from coal bunkers running length- 
wise of the boiler room, over the aisle between the two 
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Fig. 2. Map or TRANSMISSION SYSTEM. 


rows of boilers as shown in Fig. 4. The stokers are 
operated by steam engines placed in the basement. 

The ashes fall from the chain grates and are carried 
by gravity to the front of the boiler, where they are 
sucked into an eight inch line of suction pipe leading to 
an overhead tank of forty tons capacity located outside the 
boiler room. A special Sturtevant exhauster direct con- 
nected to a fifty horsepower General Electric steam turbine 


‘running at 3,600 r. p. m. supplies the suction for the ash 


handlirg system. The storage tank is supplied with a 
sprinkler system for wetting the ashes and a gate in the 
bottom through which they may be loaded into ears or 
wagons. . 

Steam is carried at 225 pounds pressure and delivered 
to the main header through six-inch nozzles welded into 
the header. 


The steam header consists of a complete loop = 


Fic. 4. Boruer Room. 


of 15-inch steel pipe extending around the boiler room, 
resting on rollers supported by iron brackets fastened to 
the walls. This pipe is made in extra lengths, all joints 
are of the Vanstone type with wrought steel flanges, bends 
being used in the place of elbows. Draught for the boilers 
is furnished by two Custodis radial brick stacks, each four- 
teen feet inside diameter and 250 feet high. Each stack 
is connected to eight boilers by overhead steel breechings. 
GENERATING EQUIPMENT. 

The turbine room is 80 feet long by 50 feet wide and 
and the 
eight panel control switchboard. The auxiliaries are placed 


contains the two steam turbine units, auxiliaries, 
on a floor, level with the boiler room floor, the main floor 
being raised about 15 feet above and is at a level with the 
turbine bed plates. 
gallery near the Iigh-tension switch room. 

ihe equipment consists of two Westing- 
house double ficw, horizontal turbine units. 
ators are 3 phase, 25 eyele, 1500 r. p. m., 6600 volt ma- 
a normal rating of 6000 k.w. at 80 per cent. 


The switchboard is on a slightly raised 
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Fig. 5. Hicu Tension SwircH Room. 


power factor. The exciter equipment consists of one 125 
k.w. steam turbine driven unit and one motor generator 
unit of the same capacity. Each turbine is equipped with 
a Westinghouse Leblane condenser mounted beneath the 
turbine and suspended beneath its bed plate. The cireu- 
lating pump and special dry vacuum pump are mounted 
on the same shaft and are driven through a flexible coup- 
lng by a 150 horsepower high-speed Westinghouse steam 


engine. The water for condensing and boiler feed is taken 
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Fig. 7. TRANSFORMER Room. 


from an intake tunnel extending into Spring River and is 
pumped by two engine driven, single stage centrifugal 
pumps, to a 30,000 gallon storage tank and two 5000 horse- 
power Cochrane open feed-water heaters ‘and purifiers 
which are heated by the exhaust from the boiler feed 
pumps, stoker engines, ash fan turbine, pump and con- 
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denser engines. The boilers are fed by three Worthington 
duplex boiler feed pumps. 

The transformer room is 80 feet long by 30 feet wide 
and contains two banks of 2000 k.w. water-cooled, oil insu- 
lated transformers ard one spare transformer that can be 
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pany and connecting with the water power plant at Lowell 
and the steam plant at Riverton, runs across the circle 
formed by the belt, connecting with it at both ends and 
The belt and 
other transmission lines make a total of 100 miles and 


at intermediate points, as shown in Fig. 2. 


Fic. 9. Hypro-Extectric PLANT AND Dam Atv LOWELL. 


TRANSFORMER House at Lert, RIVERTON STATION IN 


DISTANCE AT RIGHT, 


connected to either bank.. The transformers are delta con- 
nected for 6,600-33,000 volts. The high tension switeh 
room is the same size and directly over the transformer 
room, beside the turbine room. All generator and 33,000 
volt out-going line switches are of the remote control type, 
and loeated in the high tension switch room and are con- 
trolled from the switchboard in the turbine room. Each 
leg of the 33,000 volt switches is enclosed in a separate 
steel tank, immersed in oil. 

The generator busses are mounted in separate compart- 
ments built of pressed brick and Vermont slate on a steel 
superstructure in the high tension switch room. and all 
33.000 volt wires are protected by “barriers of asbestos 
board. Each of the out-going lines is protected by electro- 
lytie horn gap lightning arrestors and oil-immersed choke 
The switchboard is eight panels, made of black 
Two ex- 


coils. 
marine-finished slate and is divided as follows: 
citer panels, one house panel, two generator eontrol panels 
and three high tension control panels. 

HYDRO-ELECTRIC STATION AND TRANSMISSION FEATURES. 

The water power station was constructed by the Spring 
River Power Company about four years ago and is situ- 
ated on Spring River at Lowell, Kansas, about a mile below 
Riverton. This station is now operated in parallel with 
the steam station, although the available water supply is 
not sufficient to permit of constant operation at full capac- 
ity only a part of the time. As shown in Fig. 9 the 
station is built in the dam, both being of conerete construc- 
tion. The equipment consists of two 1500 k.w. 3-phase 
25-eyele generators direct connected to two turbines. The 
mains from the generator switchboard in the station pass 
through conduit to the transformer house on the bank 
where the voltage is raised to 33,000 volts. 

TRANSMISSION LINES. 

During the past eighteen months there has been con- 
structed a 33,000 volt transmission line 64 miles in length 
encireling the, district, starting from and ending at the 
Riverton station, each end feed independently. The older 


transmission line, erected by the Spring River Power Com- 


are so sectionalized by high tension oil switches in the 
substations and knife switches on the four pole structures 
that, trouble may be localized and only a short section of 
line cut out at a time for repairs. 

The conductors are of number 0 hard drawn bare cop- 
per wire and are supported on 35-foot Idaho cedar poles 


with 8-inch tops spaced 150 feet apart. All cross-arms are 
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of Washington Fir, 5 feet x 414 x 314 inches. The top 
arm carries one transmission conductor and one galvanized 
iron ground wire for lightning protection and the other 
arm carries the other conduetors. A 
second ground wire is supported on a bracket directly 
below the lower arm, and a telephone circuit is earried on 
brackets about six feet below the lower ground wire. 
Transmission wires are spaced not less than four feet and 
transposed every two miles. The telephone cireuit is trans- 
posed every second pole. Both of the galvanized iron lines 
are grounded every second pole with independent grounds. 

All poles are ‘brush treated with a creosote mixture for 
one or two feet above and below the ground line, this being 
where poles are most. effected in this district. Each pole 
is also surrounded with finely crushed stone for the double 
purpose of admitting air to the poles at the ground line, 
thereby helping to preserve them and serving as a protec- 
tion against grass fires. 

Electric service is distributed from the substations for 
power purposes at 2390 volts on separate pole lines from 
the 33,000 volt transmission lines. The poles for these lines 
are the same size as those used in the transmission lines, 
but the three wires are carried on 0-e cross arin, which is 
6 feet x 444 x 314 inches. Only one galvanized iron wire 
is used for lightning protection and is run next to the pole 
on the cross arm, grounded at every second pole the same 
as the transmission lines. 

SUBSTATIONS. 

The substations used for the distribution of power in 
the mining district, are portable structures built of steel 
and corrugated galvanized iron with eonerete floors and 
of an average size of 17x22 feet and 29 feet high. The 
33,000 volt lines enter through a projecting structure near 
the roof, built of slate supported by an iron frame. On 
entering, the lines connect to hook switches, then pass to 
a set of remote control hand operated oil switches, then 
through another set of hook switches and out, thus form- 
ing a loop and enabling the operator to sectionalize the 
line in ease of trouble. 
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The wires leading to the transformers are tapped in 
ahead of the oil switches and connect to another set of 
hook switches and then to the choke coils and a second set 
of oil switches and then to the transformers. -Wherever 
the substation is fed from a branch of the main transmis- 
sion line, the main line oil switches are omitted. 

Each sub-station is equipped: with a set of electrolytic 
lightning arresters connected to the entrance hook switch. 
Kach leg of the oil switches is enclosed in a separate tank 
and this is enclosed in a separate brick compartment built 
on the conerete floor and each switch is operated by a lever 
on the switchboard on the first floor. The high-tension oil 
switches and lightning arresters are installed on the second 
floor and the three 250 K.V.A. oil insulated, self cooled 
33,000 to 2,300 volt transformers and switchboards on the 
first floor. The 2300 volt cireuit from the transformers 
leads to the switchboard where it divides into two circuits, 
each cireuit passing through an oil switch mounted on the 
switchboard to the two distribution cireuits leaving the. 
substation in opposite directions. All 2300 volt wiring 
inside the sub-station is enclosed in iron conduit and the 
out-going lines are protected from lightning by multigap 
lightning arresters. The current passing out over each 
2,300 volt line is indicated on an ammeter and the current 
of both lines registered on a switchboard type, three phase 
integrating watt meter. A 2300 volt, bracket type volt 
meter is also mounted on the switchboard. 

The aggressive new business campaign which was started 
when the Empire District Electric Company was organized 
has been very successful, having secured a large amount 
of new business and ereated much interest in purchased 
power which will make it comparatively easy to secure 
contracts in the future. 


The esthetic reauirements in any lighting problem are 
that the light and its carrier shall take their proper place 
in the architectural and decorative scheme of the room in 
which thev are placed. 
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BY FRANK F. FOWLE, 


CONSULTING ENGINEER. 


HE recognition given to the subject of depreciation 
has greatly increased during the past decade, owing 
to a variety of influences. Theoretical reasoning and analy- 
sis have played no small part, but what is vitally important 
is the fact that the theories thus established are being widely 
accepted and applied. The commission plan of regulating 
rates under state or federal supervision is one of the most 
prominent developments which have brought this matter 
to the front. Adequate provision for depreciation by 
publie service companies, in full accord with theory, has 
been compulsory in many instances, but it is very satisfae- 
tory to observe that compulsion has not invariably been 
the motive. The rieed of making a proper provision, from 
every standpoint, has been so widely discussed and so gen- 
erally accepted that it is rare now to hear of any contrary 
opinions from authoritative sources. At the same time, 
practice has not fully caught up with theory and in some 
of its phases the subject is far from exhausted. 

Without attempting to give an ironclad definition of 
depreciation, the term means in a general way the shrink- 
age of property values, as measured initially by cost, with 
advancing age. The fundamental cause of depreciation is 
the fact that there is a limit to the useful or economical life 


of property of nearly every kind. Land and natural re- 


sources form a notable exception to this rule and may, 
on the contrary, appreciate in value, as they frequently do. 
In this respect we may distinguish between natural and 
artificial property, meaning by the latter constructed 
works, plants or systems, of the kind everyone knows. The 
second group is the one which essentially suffers deprecia- 
tion, despite all efforts or precautions to the contrary short 
of actual reconstruction or replacement. Increased effi- 
ciency of upkeep or maintenance may prolong the life, but 
can never prevent the ultimate arrival of the time when 
usefulness ceases, unless those terms are so broadly inter- 
preted as to include reconstruction with current upkeep or 
repairs. That is, depreciation advances with age whether 
it is visible or not and outward signs alone form no safe 
or sure criterion as to condition. 

- While the broad question, as to whether or not depre- 
ciation needs to be provided for in a systematic manner, 
is generally accepted as settled, there is still a disposition 
to temporize or procrastinate when the period of recon- 
struction, in whole or part, is somewhat remote. Most ex- 
penses of operation are periodic and recur daily, weekly or 
monthly, while a few oceur, perhaps, annually. The charges 
for reconstruction are in another class, however, because 
they recur only at long intervals, comparatively. But such 
charges are too heavy in the majority of cases to assess 
against the current operating expenses as they arise, and 
such a practice, even if it were generally feasible, would 
introduce a large element of uncertainty in the net income 
or profits. The consistent plan is to assess a proper pro 
rata of such charges against each year’s operation, in a 
constant amount as nearly as possible. This produces much 
greater stability in the operation costs as a whole and 


makes if possible to analyze the cost with much accuracy, 
so as *o fix rates for service or determine the net profits. 

When depreciation is entirely neglected and no fund 
‘s accumulated to meet it by means of yearly assessments 
against revenues, several things are evident.. When the 
time of reconstruction arrives, the necessary funds must 
he raised by new capital or loans, except so far as current 
revenues can be drawn upon; the new and additional obli- 
gations will result in greater earning capacity, and the 
burden will fall either upon the stockholders in the shape 
of diminished returns, or upon the public in the form of 
increased rates, neither of which is fair or equitable. The 
indefinite continuance of such a policy will obviously result 
in financial disaster to the owners. because the rates 
finally become so burdensome as to suppress the business 
entirely, or through financial reorganizations the original 
investors will lose their holdings. In the second place, the 
gradual depreciation of a property can mean only a cor- 
responding shrinkage of the plant assets, and hence the 
intrinsic value of the capital securities issued upon such 
property has been falling at the same time. If these secu- 
rities have been sold, or exchanged for value received, on 
a basis approximating their original value or apparent 
earning power, it is evident that such transactions may 
have been, and probably were, inequitable and perhaps 
In other words, the plant assets have been 
unprotected by a depreciation reserve and have been con- 
stantly shrinking with the progress of time. Thirdly, it is 
evident that the owners have misled themselves as to the 
real profits, or have knowingly taken as profits the funds 
which in reality should have gone to the depreciation re- 
serve. Whenever the profits taken by the owners have 
included the funds which should have gone to reserve, the 
conclusion is inevitable that they have been paying divi- 
dends out of assets, or investment. 


will 


greatly so. 


These arguments constitute, perhaps, a severe arraign- 
ment of neglect to recognize and properly provide for de- 
preciation, but the evils which arise in consequence of that 
neglect seem to justify such a summary of the situation. 
It is possible, moreover, to elaborate upon still another 
This relates to instances where rates 
for service have been too low, in reality, to pay expenses 
Nev- 
ertheless a profit or dividend has been paid in many such 
cases upon the belief, in good faith, that it was earned; while 
in truth the dividend was paid out of depreciation reserve, 
The day of ultimate settlement and loss 
will finally arrive in every such case, and not only is it un- 
fortunate for those immediately concerned, but it throws 
similar enterprises into a position where they are looked 
upon with distrust or suspicion. 


phase of the matter. 


and meet depreciation, with a fair profit or return. 


partly or wholly.. 


A partial but inadequate provision for depreciation re- 
lieves these consequences only in degree, it can never do so 
fully. It is a step, of course, in the right direction and 
may even approach a satisfactory condition. But depre- 
ciation is fully established as a fact aand there need be no 
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argument on that score; and not only does it exist, but it 
progress beyond the possibility of being arrested or 
compensated except through the systematic accumulation 
of a sufficient reserve fund. 

Granted that these facts are established, it remains to 
determine how great a fund is needed in each instance and 
how to accumulate it most economicaly, with due regard 
for the protection of the investment. On the first point 
there is little difference of opinion except where judgment 
or experience plays some part. The fund needed at the 
time of reconstruction is not necessarily equal to the origi- 
nal cost, for various reasons. In the first place, there is 
frequently some salvage or scrap value which acts as an 
offset. But against this there is the cost of removing the 
old plant to make way for the new, and the extra expense, 
if any, of maintaining service meanwhile. When the first 
cost is adjusted by these respective credits aand debits, the 
actual depreciable value is known; if the prices of labor 
and materials are unchanged the depreciable value is the 
exact amount needed to finance the reconstruction. It fre- 
quently happens, however, that labor and materials have 
changed in price, and the recent tendency, as a whole, has 
been upward. When labor and materials have actually ad- 
vanced, the excess cost of reconstruction, over what it would 
have been if prices had remained stationary, is chargeable 
to capital account because it represents a legitimate increase 
in the cost of plant. If the wornout or useless plant is 
replaced by new plant of larger capacity, that part of the 
cost which represents increased capacity is chargeable to 
eapital account, of course, because it provides inereased 
output and earning capacity. 

When labor and materials have decreased in price, so 
that the reconstructed plant costs less than the original, the 
difference represents actual cash in hand, in the deprecia- 
tion fund. The capital account should then be decreased 
by an equal amount, which could be effected by applying 
the eash left over to the purchase of outstanding stocks or 
bonds and placing the latter in the treasury. The same 
course would apply to the case in which the new plant has 
less capacity than the original. This presents the strict 
theory of the matter, but when the excess or the deficiency 
of the cost of the new plant is relatively very small the 
construction accounts, if it is necessary to charge them at 
all, can be adjusted through the surplus. 

The exact manner in which a depreciation reserve 
should be accumulated is a matter over which there is some 
difference of opinion. In this respect there are now two 
general theories, and these will be discussed in some detail. 
Both theories rest, however, upon one fundamental assump- 
tion, that the sum of the present or depreciated value of 
the property, at any time, plus the simultaneous value of 
the depreciation reserve fund, should equal the original 
cost or investment. 
the principle that the investment must be fully protected 
at all times; that is, the progressive shrinkage in the plant 
assets (or present value of plant) caused by depreciation, 
must be fully offset or compensated by an increasing cash 
reserve, The statement made above that the sum of pres- 
ent value plus present reserve should equal first cost is 
true, of course, in the broad sense. It might be modi- 
fied slightly by consideration of scrap value, cost of removal 
and extra expenses incident to providing continuous ser- 
vice during reconstruction. This fairly establishes the fact 
that the manner in which the reserve accumulates must be 


This assumption rests, in turn, upon 
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regulated to correspond with or offset the advance of phy- — 


sical depreciation. 


Probably the oldest theory in regard to the rate at 


which physical depreciation progresses is the so-called 
straight-line theory. Under this theory the advance is 
uniform at a fixed per cent per annum from beginning to 
end of life. For example, if the life were twenty years, 


the annual depreciation would be five per cent, and-at the — : 


end of six years the present condition would be 70 per cent. 
The reserve fund, in this case, should accumulate at the 
rate of five per cent per annum and the total would follow 
a straight-line law of accumulation. It has frequently 
been assumed in referring to this theory, especially by those 
who reject it, that no interest is allowed on the aceumula- 
tions in the fund and hence that the annual charge against 
revenues would be, in the above case for example, five per 
cent of the depreciable value of the property. This is not 
necessarily true and in fact is very improbable. After 
the first year the fund would draw interest if properly 
managed; it is hardly fair to assume interest on the fund 
under one theory and disregard it under some other theory. 
Returning to the. straight-line method, it is quite evident 
that the gross amount of interest would increase year by 
year and that correspondingly the annual depreciation assess- 
ments against operating revenues would decrease. As a 
whole, this method rests upon assumptions as to the rate 
of advance of physical depreciation. 

The second theory is the so-called sinking fund theory, 
which is based primarily upon considerations of a finan- 
cial character. It is well understood that equal annual pay- 


ments to a fund, placed at compound interest, will produce ~ 


at the end of a term of years a larger total amount than 
the sum of the payments; and further, that the fund 
accumulates at an accelerating rate with respect to the 
passing years. Consequently the graph of the fund with 
respect to time is a curve, which has been termed the 
sinking fund curve. If the annual payments and the term 


of the fund are so adjusted as to provide a proper 


amount for rebuilding a certain plant when it ceases to be 
useful, it appears that this method might be a suitable one 
for meeting depreciation. But further consideration shows 
that the physical depreciation must, of necessity, be as- 
sumed to advance according to an inverted sinking fund 
curve, if this theory meets the test that present value plus 
present reserve equal original cost, substantially. This is 
equivalent to saying that a property depreciates slowly at 
first, then more rapidly as its age advances and finally 
very rapidly when it becomes old. 

In some cases those who uphold the second theory assert 
that property does depreciate, in fact, in conformance 
with such a curve. That is, at an accelerating rate, 

But only in theory, at most, has such a contention been 


sustained; and the connection between the sinking fund 


curve and the true rate of physical depreciation, if one 
exists, is not a relation but merely a coincidence. Others 
have held the view that there is no such thing, in fact, as 
physicial depreciation and that a property or plant is just 
as valuable the day before it is discarded as it was when 
new; at the same time they recognize that a reconstruction 
fund is a necessity and would provide it by means of the 
sinking fund before described, 

These conflicting views and theories are here presented 
to stimulate study and discussion of the whole subject. 
Lack of space forbids an elaborate discussion of the re- 


= f | 


June, 1911. SOUTHERN ELECTRICIAN. 229 


- 


z 


* 
« 
‘ 
At 
“. 
~-* 


— : 
i> aad 


Shag: 


ie ied 
roy 


“Sy HE 


aia ae 


¥ 
- 


a i 


erable. 


spective merits and weaknesses of the several theories, 
but it seems quite clear that the burden of proof to show 
that the sinking fund curve represents true physical depre- 
ciation rests upon those who uphold that theory. And 
furthermore, it seems to be true that the fundamentally 


correct starting point, in any theory, is the determination . 


of the law which states the rate of advance of physical 
depreciation. 

A mathematical comparison of the straight-line and 
sinking fund methods, under like conditions, shows that 
their average annual assessments are nearly equal, there 
being a slight difference in favor of the first theory. But 
a comparison of these methods as applied in the determina- 
tion of present values, when making physicgl valuations or 
appraisals, reveals considerable discrepancy. The differ- 
ence increases as the useful life becomes greater. It is 
not possible to compromise this difference by using part 
of one method and part of the other, because such a course 


violates the base principle that present value plus present 


reserve must equal original cost. One method or the other 
must be coonsistently adhered to, if either is chosen. 

An account of a discussion of these two methods by 
the writer, in another place, is referred to in the foot- 
note* for the benefit of those who may wish to pursue 
the subject. The importance of the subject undoubtedly 
warrants its careful consideration, with the object of set- 
tling as far as possible the difference of opinion which 
now exists in regard to the rate of advance of true phy- 
sical depreciation. vA is not to be concluded from the 
preceding discussion,” however, that all the possible meth- 
ods of establishing a reserve fund have been touched upon. 
The number of methods, from the theoretical standpoint, 
is. almost indefinite. Those discussed above are the ones 
most commonly considered and apply particularly to prop- 
erties which are owned and operated by public service 
companies. 

A difficulty concerning the proper dividing line be- 
tween expenditures for current maintenance or upkeep 
and those for plant renewals arises quite frequently and 
is sometimes a rather complex one. In strict theory any 
replacement or renewal, however small, is chargeable to 
depreciation and should be paid for out of reserve. But 
in practice the strict theory is seldom if ever observed. 
The renewal of small parts, which wear out much sooner 
than the machinery of which they form a part, such as 
shaft bearings, packing, or valves, for example, is com- 
monly charged to maintenance. Many other illustrations 
might be cited in a plant of almost any kind, but these 
serve very well for illustration. The common practice in 
this regard amounts, in fact, to charging some renewals to 
maintenance and some to depreciation. Of course such 
charges to maintenance constitute the renewals of a com- 
paratively frequent and inexpensive character, but nev- 
ertheless the gross amount of such items may be consid- 
There is substantially little gain in economy in 
putting such renewals in the class of depreciation, because 
the useful life of the parts is ordinarily so short that the 
interest on a corresponding reserve fund would be almost 
negligible. 

At the same time it often happens that renewals creep 
into maintenance expense which do not properly belong 
there. It is substantially as important to draw a reason- 


*“Depreciation In its Relation to Appraisals,’ Electrical 
World, Oct. 6, 1910, page 796. ; 


ably sharp line between maintenance and depreciation as 
it is between renewals and construction. Maintenance 
implies, in the narrow or strict sense, only that eare of 
the plant which is necessary to keep it in operation, ex- 
clusive of any replacements of worn-out equipment or 
parts. In this class would be included such items as 
painting buildings and structures, clearing derangements 


or faults in lines and equipment, tightening connections, 


periodical tests and inspections, general overhauling and 
cleaning, ete. The replacement of any part or complete 
unit which fails prematurely is chargeable, in theory, 
partly to maintenance and partly to depreciation. That 
part of the renewal cost which is proportional to present 
value, or equal thereto, is chargeable to maintenance, 
while the remainder, which corresponds to the value ex- 
tinguished through depreciation, is chargeable to depre- 
ciation. The last distinction is not always observed, al- 
though a correct one theoretically. 


It becomes of greatest importance, of course, when 
the failure concerns a substantial portion of the plant. 
As an example of this which is not infrequent, the failure 
of a pole line in a sleet storm will be quite familiar. If 
the line as a whole has depreciated 30 per cent, an 
equal proportion of the net cost of rebuilding is prop- 
erly chargeable to depreciation. In such a case the wire 
lines are frequently serviceable again, at least to some 
extent; and under such ecireumstances the cost of repair- 
ing the wires themselves is wholly a maintenance expense, 
except when new wire must be employed. 


But in practically all matters where depreciation is 
concerned it is necessary to have a consistent theory 
concerning the actual rate of physical depreciation from 
year to year during the assumed useful life. It is not a 
question which can safely be solved from considerations 
of accounting, because it involves engineering matters in 
which judgment, experience and theory all play a part. 
That part of the subject which ecncerns the rate of phy- 
sical depreciation is especially commended to those who 
are interested, as one of the important questions which 
needs to be thoroughly studied and discussed with the 
object of settling those differences of opinion which now 
exist. It cannot be that both methods are equitable and 
correct under the same conditions, although it is within 
the limits of possibility that both are wrong in some 
degree. The older theory, in the writer’s estimation, is 
much the sounder of the two. But whatever the ultimate 
outcome, it is essentially important to establish the -eco- 
nomically correct method as soon as possible. 


In Birmingham, England, the handling of street-car pas- 


_Sengers during the “rush hours” is assisted by having the 


lines radiate in all directions from the manufacturing and 
business portions of the city. Standing in a street car is 
specifically prohibited, due to a desire for the comfort of 
the passengers and to the fact that the lines are narrow 
gauge, the tracks being only 31% feet wide, although when 
the weather is bad and sometimes during the rush hours a 
few standing passengers are permitted. A few straps 
hang from the top of the car only for the purpose of as- 
sisting passengers entering and leaving. 

The ordinances of the city give the police authority 
to regulate the loading and unloading of passengers, conse- 
quently there is no rushing and crowding in getting on ears. 
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Hydro-Electric Development on the 
Colorado River in Texas © 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 


NE of the most important hydro-electric develop- 

ments in the Southwest from an engineering and com- 
mercial standpoint, is the work now under way and pro- 
jected by the Colorado River Power Company at Marble 
Falls and other points on the Colorado River. The de- 
velopments form an installation of about 20,000 horse- 
power and hold an important position in regard to elec- 
trical distribution in this section. Work on the undertak- 
ings was started in 1909, by the construction of a rein- 
forced concrete dam at Marble Falls, one of the best 
natural dam sites on the river. Here three natural falls 
of a total height of 53 feet were submerged by the con- 
struction of a dam, making available a head of 70 feet. 
There are available on this river two other dam sites 
within a distance of 12 miles, the lower one at Smithwick 
Falls and the upper one at Cummins Dam, witb available 


COFFEROAM 


ines, il 


heads of 50 and 40 feet respectively. About 60 miles 
above the Cummins dam on the San Saba River a third 
dam to be known as the San Saba is planned which will 
be 80 feet high, close a narrow gorge and give sufficient 
storage to operate a plant similar to that at Marble Falls. 
The main purpose of this dam, however, is to create a 
flood storage. According to present plans the Cummins 
and Smithwick plants will operate in parallel with the 
Marble Falls station. The locations of the various sites 
are clearly shown on the accompanying map. 

Government data on the flow of the Colorado River are 
available for a period of fifteen years, from 1896 to 1910 
inclusive, and show a flow ranging from an average mini- 
mum of about 250 second feet to a maximum of 123,000 
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second feet with periods of drought and flood about 
equally divided. The enormous variation of flow is to be 
overcome by the construction of a flood storage already 


mentioned on the San Saba River, a large tributary stream. 


flowing into the Colorado above the three developments, 
where at a reasonable cost a storage of approximately 
116,000 acre feet can be obtained. With this enormous 
storage available, it is estimated that a constant minimum 
flow of 740 second feet will be obtained at Marble Falls. 
ELECTRICAL OUTPUT AND DISTRIBUTION. 

The estimated primary power output of the three de- 

velopments, based on the flow data of the past fifteen years, 


-is 56,325,000 electrical horsepower hours, in addition to 


which there would have been available secondary power 
ranging from a minimum, of 28,000,000 electrical horse- 
power hours in 1910 to a maximum of 42,000,000 electrical 
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horsepower hours in 1900, averaging for the fifteen years, 
35,000,000 electrical horsepower hours per year. The 
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power produced by these combined developments will be * 


transmitted to the large cities and towns of central Texas, 
Austin, Temple, Waco, San Antonio, and other cities as 
shown on the map in Fig. 4. The company expects to sell 
the larger proportion of its power at wholesale to large 
consumers, a part of it having already been contracted for. 
On account of the high cost of fuel in this district, a 
market for the secondary power will be readily found with 
consumers now haying steam power plants of sufficient 
capacity to supply their present needs. During the periods 
of low water a reciprocal agreement can be made with 
the steam power plant owners whereby water power will 


be used for their peaks and all surplus steam power avail- 
able will be absorbed when required by the water power 
company, thus giving the steam plants a very desirable 
daily load factor when in operation. The company plans 
to retail its power at Marble Falls and the smaller towns 
along the transmission line. A feature of the market is 
the fact that power for irrigation pumping and for oper- 
_ ating cotton gins will be required during the season coin- 
 ciding with that of the maximum flow of the river, thus 
* giving a profitable outlet for secondary power. The trans- 
- mission system as shown in Fig. 4 extends from Marble 
Falls southeast 50 miles to Round Rock, a point near 
_ Austin, where it branches, extending northeast to Waco 
= 80 miles and southwest to San Antonio 100 miles, a trans- 
a mission distance from Marble Falls of 160 miles. 


MARBLE FALLS DEVELOPMENT. 
4 A description of the development now under construe- 
tion at Marble Falls is given herein, and is quite typical 
of the proposed additional developments. The Marble 
_ Falls dam in cross-section is shown in Fig. 1. The site 
upon which this dam is constructed seems to have been 


:. prepared by nature especially for the purpose. The main 


_ channel of the river bed upon this point is about 500 feet - 


: in width and contains an abrupt fall of 15 feet. At the 
right bank just below the falls is a basin about 150 feet 
_ wide, forming a natural pool for receiving the discharge 
_ from the water wheel draft tubes. At a height of 15 feet 
above the water of this pool the solid rock bottom extends 
_ from the edge of the basin entirely across the river chan- 
nel, a distance of 400 feet to the left bank, thus making 
an admirable foundation for constructing the sluice gate 
section of the dam. The saving in construction cost on 
_ account of the solid rock bottom being at an elevation of 
_ 15 feet above tail water, is apparent. Of still greater 
importance, however, is the fact that the flood waters in 
4 discharging from the sluice gates are received on the down 
stream side of the dam on this natural apron of solid rock, 
which gradually descends to the tail water level. When 
4 the sluice gates are closed, the entire down stream of this 
section of the structure lies high and dry, thus facilitating 
the inspection and maintenance of same. 
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the top of the dam by heavy hinges, which hinges and 
joints between sections are made praetically water tight 
by means of strips of heavy rubber belting. The 10-foot 
movable crest sections can be raised or lowered one at a 
time by means of a portable hydraulic cylinder during 
floods. 

The entire dam, both sluice gate and power house sec- 
tions, consists of reinforced eonerete buttresses which sup- 
port the reinforced concrete bulkhead as shown in Hr. 3 
The buttress of the sluice gate section are spaced 10 feet 
between centers and in the powerhouse section, 14 feet 6 
inches between centers, except near the end of the sluice 
gate section, where it was originally planned to omit sluice 
gates. There will be provided 35 sluice gates, each 714x8 
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Fig. 3. Map or Dratnace AREA, WitH Location or 
DEVELOPMENTS. 


feet, located as shown in Fig. 1. These gates and frames 
are made of structural steel, the frames being composed 
of 15-inch channels suitably reinforced with 6-inch chan- 
nels so as to prevent deflection and also to prevent seepage 
between the concrete and the steel. The gates are built 
up of 9-inch channels and I beams reinforced with tie 
rods and concrete and covered with a %%-inch steel plate. 
Gates are operated one at a time by a portable hydraulic 
cylinder connected to the gates by stems or draw rods ex- 
tending through stuffing boxes as shown in Fig. 1. The 
eylinder will be supplied with water pressure by a motor 
driven pump located on the truck carrying the cylinder. 
During floods it is planned to first put the sluice gates 
into operation and then, if necessary, any part or all of 
the movable erest can be lowered, or if desired, the sur- 
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The entire river channel and banks are composed of a 
very hard limestone formation. The left bank rising 
almost perpendicular while the right bank, has a slope 
approximating 45 degrees. The maximum length at the 
top of structure is 748 feet. The normal head created by 
_ the dam is 70 feet. The elevation of the highest point of 
__ the masonry on the sluice gate or spillway section is 65 
feet, above which a 5-foot mechanically operated flash- 
_ board extends across the crest of this section a distance 
f 400 feet. This flashboard or movable crest is cun- 
strueted in 10-foot sections, the frames being made of 
tructural steel covered with 3-inch lumber and secured at 
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face of the pond may be allowed to rise and the surplus 
water. flow over the top of the movable crest. The maxi- 
mum flood flow recorded on this river at this point is 
nearly 200,000 second feet. This flow over an ordinary 
dam crest 350 feet in length would reach a height of about 
20 feet over the crest. The capacity of each of the 714x8 
foot flood gates with a head under which they are required 
to operate is about 5,000°eubie feet per second for each 
gate, or 175,000 second feet for the 35 gates. Therefore 
it will be seen that a comparatively small volume of water 
will ever flow over the top of the dam. 

One of the most unique features employed in the con- 
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struction of this property is what the engineers who origi- 
nated the idea are pleased to term the “dry dock” system. 
This system consists of a permanent conerete coffer dam 
constructed along the crest of the natural fall just for the 
purpose of diverting the flow of the river through the 
sluice gates during construction, or later when making an 
inspection or repairs of the power plant section of the 
dam. Three steel tubes extend through this permanent 
concrete coffer dam toward the power house section, thence 
through the concrete bulkhead, and terminate in the dis- 
charge pits at an elevation slightly above tail water. These 
three tubes are each provided with cast iron valves of the 
swivel gate type, thus making it possible after drawing the 
water down in the pond, to divert the entire ordinary flow 
of the river through these tubes, and lowering the water in 
the pond to such an extent that the sluice gate section of 
the dam lies entirely above water. By providing a small 
drain or waste pipe, the space between the permanent 
coffer dam and the power house can also be drained into 
the tail race, thus making the upstream side of the power 
house bulkhead and foundations entirely out of the water. 
Tail gates are also provided for each section of the power 
plant so that the water may be pumped from any com- 
thus making it possible to repair or inspect 
With this 
point accomplished, it will be seen that every part of this 
dam is accessible for inspection or repair without inereas- 
ing the usual large expense for coffer damming and the 
consequent long period of shut-down in ease repairs are 
found necessary. If this feature could have been applied 
to the numerous dams which have met with destruction, 
millions of dollars worth of property would have been 
saved. 


partment, 
foundations at this point of the structure. 


POWER HOUSE AND EQUIPMENT. 
The power house section of the dam will be built to a 
height well above any possible high water. The maximum 
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height from the foundations of this section to the top of 
the wire tower being 115) feet. The design of the power- 


house section differs from that ordinarily adapted in hollow i 
conerete dams, in that the bulkhead of the powerhouse — 
section is so designed that the machinery in the power- é 
house does not set directly below the bulkhead, as will be 
seen in Fig. 1, thus avoiding any possibility of leakage x 
or moisture affecting the electrical apparatus. This design 
also makes it possible to equip the plant with a suitable a 
traveling crane, and furthermore avoids any possibility of ; 
damage to the foundations of the power plant by reason 
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of the water discharging over the structure and into the — 


tail race. 


The design adapted in this ease also favors the 


installation of the high tension transformers and other 


apparatus in the power plant. 


The power house consists of nine compartments, three 


of which will be occupied by the three 550 horsepower 


Vietor vertical turbines direct connected to the 350 kilowatt 
Westinghouse generators now being installed. Hach unit 


is equipped with a Lombard oil type governor. 
additional compartments will provide for future units 


Five + 


of 2200 horsepower each. One compartment will contain P 
the high tension transformers and switching apparatus as 


shown in Fig. 3. 
operate at 


The generators installed are wound to 


2,300 volts, 3 phase, 60 cycles, while for the 


long distance transmission the voltage will be stepped up 


to 66,000 volts. 


The present plans are to use wood pole 


construction and eventually to install duplicate lines from — 


the Smithwick Falls plant to Round Rock, the junction — 
of the two main transmission line branches. 


Details for 


the sub-station design and equipment have not yet been — 


completed.~ ‘ 
The prime mover in the organizing of this company 


is C. H, Alexander, of Dallas, Texas,. president of the — 


Colorado River Power Company. The engineers in charge : 
of the plans and construction are the W. H. Zimmerman — 
Company, of Chicago, 


Electrical Business i in West Indies. 
Contracts for electric lighting have been entered into 
by the colonial government and by the municipalities of — 
Basse Terre and Pointe a Pitre severally with a merehant 
in the first named city. The municipal contracts were a 
made four or five years ago and contain a penalty of $1 


for each day’s delay after notification that service is de- 
manded, but this notice has never been given, and there are 4 
thus no arrears to be paid. The contract with the colony 


was approved on September 1, 1910. The merchant has — 


pay for construction out of earnings, but he is now willing — 
to cede his contract to a constructing company until such 
company shall be completely reimbursed. Ample water | 
power is to be had at Basse Terre, but other power would — 
have to be used at Pointe a Pitre. The total cost of plants” 


Fy 


.no means for carrying out his arenes and proposed to 


and lines has been estimated at $55,000 to $60,000.—Con- 4 


sular Report. 


The selection of a lighting fixture for any space should 


be such that the fixture, the light, and its shade will per- — 


form what is required of it practically, and at the same 
time meet all the esthetic requirements of its environment, | 


whether placed in a foundry, or a mill, or a store, or palace, — 


or a bank, a library or the home. a 


i 


_ rotary’ converters from the May issue. 
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_ Alternating Current Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY WILLIAM R. BOWKER. 


N THIS article the writer will take up the subject of 

transmission of power, continuing the discussion of 
The following 
polyphase connections of a combined three-phase power 
transmission system supplying energy to three-phase trans- 
formers, in combination with rotary converters differently 
connected, are variously used in practice. The choice in 
_method of connecting is determined by the requirements to 
be fulfilled. All the diagrams illustrate the-transformer pri- 
maries supplied with three-phase power excepting Fig. 32, 
which outlines a two-phase transmission circuit being util- 


_ ized by a rotary converter connected two-phase. 
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Fig. 32. Rorary CONVERTER AND TRANSFORMER, POLY- 
PHASE CONNECTIONS, Two-PHASE DIAMETRICAL. 


In these cireuit diagrams no reference is made to the 


_ direct current side of the converter, only the alternating 


eurrent circuits being shown. In the accompanying dia- 


grams Figs. 32, 33, 34 and 35’ show two and three-phase 


_ eonnections and Figs. 36, 37, 38 and 39 show six-phase 
— connections. 
In Figs. 32 and 36, it will be seen that the two termi- 


d Fig. 33. 


nals of each secondary transformer cireuit is connected to 
the converter armature winding at an angular displace- 
ment of 180 degrees, being called diametrical connections. 
_ This is practical when the rotary converter has an even 
number of rings; When the step down secondaries are 
connected diametrically, in which there is one transformer 
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FIGC.S+ FIG SS 
Rorary CONVERTER AND TRANSFORMER WITH 


Fig. 34. Same 


FIG 33 


THREE-PHASE DELTA CONNECTION. 
; Wirs Turem-PHase T CONNECTION. Pie. 35: 
Same WitrH THREE-PHASE STAR CONNECTION. 


for two rings, two for four rings and three for six rings, 
the secondary voltage across the terminals of each winding 
is of equal value, irrespective of how many rings are used 
on the rotary converter. 

By connecting the transformer secondaries diametrically 
to the converter rings, it affords a more simple connection 
than those outlined in’ Figs. 37, 38 and 39, for the reason 
that this method admits of a step-down transformer being 
utilized with only one secondary coil. Thus necessitating 
only two secondary leads or outlets from each transformer, 
whereas it requires two secondary circuits or separate wind- . 
ings and four terminals from each transformer, when the 
methods of connecting as outlined in Figs. 37, 38 and 39 
are utilized. Fig. 32 shows two step-down transformers 
supplied with two-phase current delivering to a rotary con- 


verter. Fig. 33 shows three step-down transformers re- 
celving and delivering three-phase eurrent to the brushes 
BR SRS 
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FIG SSG 
Fie. 36. Rorary CONVERTER AND TRANSFORMERS WITH 
Stx-PHaszt DIAMETRICAL CONNECTION. Fic. 37. SAME 
Wirn Six-PHase Douste Deuta CONNECTION. 


FIG. 37 


and collecting rings of a rotary converter connected in 
delta and Fig. 35 the same, but the secondaries star con- 
nected to the collector rings. Fig. 34 shows two-phase cur- 
rents delivered to the transformer primaries T (Tee) con- 
nected, and three-phase to the three ring converter. 

In practice it is an advantage to connect the transformer 
in delta to the converter, for in case of damage or break- 
down to any one of the transformers, the system is still 
operative with the remaining two, while the other is being 
repaired or replaced, thus giving practically continuous 


service. 


The T (Tee) connections as shown in Figs. 34 and 39 
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FIG Se Fic. 39 
Fie. 38: Rorary CONVERTER AND TRANSFORMERS WITH 
Stx-PHase DovusLe Star CONNECTIONS. Figs 39 


SAME WitrH Six-PHASE DousLe T CONNECTIONS. 
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require only two transformers and this method of circuit 
layout can be practically utilized to change from two or 
three-phase, to three-phase, and from two or three-phase, 
to six-phase, as shown in Figs. 34 and 39 respectively. 
Fig. 40 illustrates a three-phase transformer receiving high 
voltage three-phase current, the primaries of which are 
delta connected to the transmission lines, the step-down 
secondaries being delta connected and delivering three-phase 
current to a rotary converter, which in turn delivers 550- 
600 volt direct current to a street railway traction circuit. 
The outline diagram clearly shows the connections. 


ZF PHASE SUPPLY 
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GS PHASE SIDE 
THREE-PHASE TRANSFORMER DELTA CONNECTED 
SUPPLYING THREE-PHASE CURRENT TO Rorary COoNn- 
VERTER, D. C. SmE CONNECTED FOR STREET 
RAILWAY SERVICE. 


Fie. 40. 


The commercial advantages resulting from this combi- 
nation in practice are that the electrical energy may be 
generated at a considerable distance away from the street 
railway system and transmitted as high-tension three-phase 
energy by small sized copper lines, thus saving consider- 
able capital outlay. It can then be transformed to low 
voltage three-phase alternating currents through the inter- 
mediary of a transformer, which in turn is electrically con- 
nected by short stout copper feeders connected to a switch- 
board with controlling and operating appliances, to the 
rotary converter. The _converter finally transforms the 
three-phase currents into direct currents of suitable amper- 
age and voltage, its armature being wound with a double 
circuit to bring about this transformation. The direct cur- 
rent is then utilized as energy for the street railway system. 
Fig. 41 is an outline showing transformer connections in 
various combinations, and the voltages resulting therefrom. 
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Fig. 41. SHow1ne TRANSFORMER CONNECTIONS IN VARIOUS 
COMBINATIONS FOR VARIED VOLTAGES. 


For series are lighting, constant eurrent transformers 
are utilized, and they can be designed so that in practice 
a more constant current can be maintained than ean a eon- 
stant voltage by constant pressure transformers. Trans- 
formers are designed and cperated which ean be adjusted 
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to maintain a constant current of different values within 
certain practical limits. Fig. 42 illustrates the principle of 
construction of a constant current transformer, the auto- 
matie adjustment of which depends upon the principle of 
magnetic repulsion between the magnetic fields mutually 
existing between a fixed and movable coil. When energized 
by a current flowing through them, the strength of the 
magnetic repulsion for a given relative position of the two 
coils is proportional to the current in amperes flowing 
through the coils, ~ 
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Fic. 42. PrIncipLe oF CONSTRUCTION oF CONSTANT 
CURRENT TRANSFORMER. 


In Fig. 42 the primary coil of the transformer is fixed, 
and the secondary coil movable, the weight of the movable 
coil being partially counterbalanced by a weight or weights 
suspended from a rocker arm lever, the resulting ecom- 
bined action of the mutual magnetic repulsion and counter- 
balancing weight keeping the eurrent constant. The com- 
bination is so designed that the counterbalancing weight 
plus the effect of the magnetic repulsion, exactly balances 
the weight of the secondary coil for a given constant enr- 
rent value. 

This transformer is so constructed that at normal full 
load, the primary or fixed and secondary or movable coils, 
he close together, notwithstanding the magnetie repulsion 
between them. When one or more lamps are out of cir- 
cuit, the current through the secondary inereases, and like- 
wise through the primary cireuit, due to mutual induction 
between the primary and secondary circuits, thus increasing 
the strength and effect of the magnetic repulsion between 
the coils. This results in an automatie separation of dis- 
tance between them, reducing the current to normal, be- 
cause there is less mutual induction between the two cir- 
cuits over a greater distance than when close together, thus 
less current induced in the secondary. At minimum load, 
the coils are separated a maximum distance owing to the 
greater effect of mutual repulsion. 

The power factor efficiency of the constant eurrent 
transformer and are lamp system is about 85 per cent. at 
full load, due to the reactance of alternating current are 
lamps, while for less loads the power factor and combined 
general efficiency of the system decreases more and more 


at decreasing load values. For that reason in praetiece it 


is not desirable to operate at loads mueh below the full 


load capacity. Provision is made for variable loads by 
interchanging the connections of the primary and secondary 
transformer circuits, so that adjustment of load conditions 
is attained, and by cutting out part of the transformer 
windings they ean operate at 60, 70, 80, 90 or 100 per 
cent. full load. Thus allowing an operation of the particu- 
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Fie. 43. Consranr Current TRANSFORMER WITH 
VARIABLE CONNECTED LOAD. 


lar primary and secondary windings connected in circuit 
at practically full load, although the total load on the 
transformer may be only 60 per cent. of its rated full load 
capacity, therefore keeping the power factor and general 
efficiency as high as possible. For instance'in Fig. 43, by 
connecting primary A to 1, B to-6, 2 to 5, and leaving 
3 and 4 open, the secondary lamp cireuit being connected 
between C and E, and F H, it gives a primary and second- 
ary circuit arrangement for 60 per cent. of normal full 
load capacity. Still at the same time it is utilizing that 
cireuit represented by those connections at full capacity, 
and thus keeping the power factor high by cutting out a 
certain proportion of the primary and secondary windings 
which would otherwise not be operated to full working 
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eapacity. In practice this is desirable and very convenient, 
for it admits of the utilization of say a 50 kilowatt capac- 
ity transformer to carry 30 kilowatt load, by adopting the 
interchange of cireuit connections for various loads. Thus 
the transformer is operated at full load capacity, as con- 
nected, with the resulting high power factor and general 
efficiency of the system. 

We can thus vary the load cireuit for different per- 
centages of full load capacity by the interchange of suit- 
able connections as outlined in Fig. 43, and keep the ecur- 
rent at a constant value by the automatic action due to the 
magnetic repulsion between relatively movable coils, com- 
bined with a counterbalancing weight as outlined in 
Fig. 42. 

For various loads the cireuit connections are tabulated 
below: 

For 60 per cent. load, connect primary A to 1; B to 6; 
2 and 5. Leave 3 and 4 open and connect secondary lamps 
(ares) between C and EK, F and H. 

For 70 per cent. load, connect primary A to 1; B to 6; 
and connect 2 and 5. Leave 3 and 4 open, and connect 
secondary lamps between C and E; F and G. 

For 80 per cent. load, connect primary A to 1; B to 6; 
connect 2 and 5. Leave 3 and 4 open and connect second- 
ary lamps between C and D; F and G. 

For 90 per cent. load, connect primary A to 3; B to 
6; connect 2 and 5. Leave 1 and 4 open and connect sec- 
ondary lamps between C and D; F and G. 

For 100 per cent. load, connect primary A to 3; B to 6; 
and connect 4 and 5. Leave 1 and 2 open and connect sec- 
ondary lamps between C and D; F and G. 


Principles of Illuminating Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY A, G. RAKESTRAW. 


N the preceding section of this article published in the 
May issue, the subject of color has been considered from 
a scientific standpoint referring to white light as the standard. 
When, however, it is desired to definitely fix a color stand- 
ard for light, we find that it is not such an easy matter, 
since white is not a simple color but is composed of vibra- 
tions of an infinite number of different wave lengths. It 
is common to speak of white as being the color of day- 
light or sunlight, but we find that daylight itself is subject 
to considerable color variations. There is a great differ- 
ence between the quality of the rays from the noonday sun, 
the yellow or orange tints of sunset, or the cold blue of 
a northern sky, in comparison with which direct sunlight 
appears a golden yellow. For our purpose, however, we 
will define white light as that radiated from the sun at the 
zenith. 3 

With this as a standard, we may approximately express 
the colors of artificial illuminants as follows: A number 
of these terms are taken from the Standard Handbook for 
Electrical Engineers. 
ILLUMINANT. COLOR. 

High sun (at zenith) 
Low sun (near horizon) 


White. 
Yellow to orange-red. 
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Skylight 

Mercury are 

Welsbach gas mantle 

Short carbon are (open) 
Long carbon are (enclosed) 
Moore tube with CO, 
Moore tube with Nitrogen, 
Acetylene flame 

Flaming are 


Nernst glower 

Tungsten filament 

Tantalum filament 

Metalized filament 

Carbon filament, normal 
voltage 

Gas flame 

Kerosene lamp 

Candle 


Strong bluish white. 

Bluish green. 

Greenish white. 

White. 

Bluish white to violet. 

White. 

Yellow. 

Very nearly white. 

Intense yellow, pink. or white, 
according to earbons used. 

White to yellowish white. 

Nearly white. 

Slightly yellowish. 

Shghtly yellowish. 

Yellowish white. 


Pale orange yellow. 
Pale orange yellow. 
Orange yellow. 


Another and a more accurate way of comparing light 
sources with sunlight and with each other, is to express 
the quality of the radiation in terms of primary color sen- 
sations, which as we have seen are three in number, red, 
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green and violet. This is in no sense an analysis of the 
light into its constituent wave lengths, for as we have 
pointed out before, the eye cannot analyze the light further 
than to record the value of the color sensations, which 
may or may not bear any definite relation to the wave 
lengths producing them. For instance, orange monochro- 
matic light produces certain impressions on the retina, 
while orange light composed of a mixture of red and yel- 
low, although differing entirely in wave length, would pro- 
duce exactly the same impressions. 

However, the analysis of various lights by this method 
furnishes us with valuable and interesting information. 
As an example we may compare the sensations produced 
by sunlight, sky light, the open are and a gas flame. Tak- 
ing the red sensation as equal to 100 in each ease, we get 
relative values for the others as follows: 

SUNLIGHT. SKYLIGHT. OPEN ARC. GAS FLAME. 


Ried! soaks 100 100 100 100 
Green’... . 193 256 20S ax 95 
Wioleteecst 228 760 250 27 


These figures show clearly the marked variations exist- 
ing among the sources given. Note the great excess of 
skylight in the green and violet, and the equally marked 
deficiency of gas flame in these same sensations. Also note 
how nearly the light from the open are approaches to 
sunlight. Figures showing similar results could be fur- 
nished in greater detail, but for our present purpose, the 
above will be sufficient to illustrate the point. 

The fact that light sources vary in the proportion of 
the wave lengths, affects the appearance of colored objects 
when observed by different lights. Not only are the colors 
modified by the tint of the light by which they are viewed, 
as we might expect, but the relative appearance is changed, 
and two pieces of goods which match perfectly by one 
source of light may look entirely different by another. The 
exact reason for these changes is not always apparent. 
Many dyes which predominate in one color have also a 
considerable reflecting power of some other color. For 
instance, some green goods reflect a considerable quantity 
of red, which in white light is completely hidden by the 
If, however, this piece of goods be viewed by a 
hght which is strong in red and weak in green, it will pre- 
sent a very different appearance, having a strong reddish 
tinge. Therefore two pieces of green cloth, one having this 
occluded red, and the other not, may look alike by day- 
hght and yet appear dissimilar by the light of an inean- 
descent lamp. The effect which the hght from the more 
common lights has on simple eolors may be expressed as 
follows: 


green. 


The carbon filament, and to a lesser extent, the tungsten 
and the nernst lamp, render green a yellowish green; blue, 
a dark purple; yellow, an orange; white, a cream or ivory; 
The welsbach mantle makes red 
very dark and changes yellow to greenish yellow, and white 
The are lamp renders red, blue and 
yellow all too ight, while the intensified are lamp, and the 
Moore tube using carbon dioxide gas. renders all objects 
in their natural colors. 

VALUE OF COLOR. 

The value of color as a factor in illumination will next 
‘be discussed. That the effect of color is important no one 
will deny, but that its importance has been exaggerated 
will be admitted by many. 


and lavender, a pink. 


to greenish white. 


The question has been made 
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the subject of considerable discussion in recent technical 
literature and several different opinions have been pre- 
sented as to the exact tints best suited for human vision. 
The writer will therefore in taking up this matter discuss 
the value of color, considered from at least three aspects: 
(1) Efficiency of production. (2) Efficiency of .utiliza- 
tion or the selection of the hue at which the eye can work 
to best advantage. (3) 
sensibility. The first of these, however, has been treated 
upon at length in the previous section of this article. 


From the standpoint of efficiency it is of advantage to 


push the temperature to as high a point as possible and 
thus to approximate a pure white light, or even by taking 
advantage of selectivity or luminescence to increase the 


efficiency to a higher value than would be possible with a 


black body. While the question of efficiency is always im- 


portant, it is not always the determining factor in the 


selection of the light source. Next we may inquire what 
tint of light is best suited to the eye. We know that the 
eye can adapt itself comfortably to wide variations of 
color. For example, daylight varies within a few hours 
from a golden yellow to a cold blue without discomfort or 
difficulty in performing the most delicate and intricate of 
operations. Also with artificial light, if the intensity is 
sufficient, we can see perfectly by the light of the candle, 
oil lamp, incandescent lamp or tungsten. In fact for 
most purposes of life, we can see about as well with one 
as with the other of our ordinary illuminants. 

It may be of interest to look for a moment at the his- 
torical side of this subject. We note first, that up to quite 
recent years that all operations requiring accurate vision 
were performed during the hours of daylight, ‘and what 
artificial light, if used at all, was simply to illuminate the 
interior of buildings sufficiently to get around in. It is 
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Esthetic considerations, taste, or 


tg G3 


al 


just within the last half century that the extension of — : 


nearly all industrial operations over the hours of dark- 


ness has created a demand for artificial illumination prac- 


tically ‘equal to daylight. Next we note that up to very 
recent times all of the artificial light sources, such as the 
candle, oil lamp, gas flames, ete., had approximately the 
same tint, from pale yellow to orange or amber. It is 
significant that simultaneously with the demand for so much 
work at night, that the incandescent lamp should have been 


developed and improved. With the introduction of the 


metal filament lamps, we have not only greatly increased 
the efficiency, but have improved the quality of the light 
to meet the demand under more exacting conditions. This 
is an illustration of the familiar saying that necessity is 
the mother of invention, or that the power comes with the 
need. 
Since the eye has been developed, at least as far as arti- 
ficial sources is concerned, for some thousands of years by 
yellow light, some authorities have recommended this as 
the proper tint to be used. Most writers, however, fayor 
a light as nearly white as can be obtained. It is the writ- 
er’s opinion, however, that the color of light should be 


selected with reference to the purpose for which it is to 
be used. Since the region of greatest sensibility lies in the 


yellowish green of the spectrum, as the need for aceurate 
vision inereases, the color of the light should approach 


Bay Migs 7 
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white. For instance, for social intercourse, the yellowish 


and amber tints are mellow and pleasant. -For reading, 
sewing, and the hke, a stronger and whiter light is de- 
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sirable, while for accurate work such as drafting and 
engraving, we should have pure white of even light of 
greenish tints. It is significant that as the intensity re- 
quired increases, the quality best suited for the work ap- 
proaches that of sunlight. 


Furthermore, the eye is benefitted by a change in both 
_ intensity and color from time to time, following the ex- 
_ ample of natural light. This demand has found expression 
in a table lamp recently put upon the market, in which a 
tungsten lamp is enclosed within a Holophane reflector and 
provided with a shade. In the base of the lamp is a 
resistance with an adjustable contact, by means of which 
the lamp may be varied in candle power and tone, so as to 
obtain any hue from a deep orange to a dazzling white. 
The restful effect experienced when the reader lays down 
the book and softens the light by switching in some resist- 
ance, proves that whiteness in itself is not always the 
determining feature in selecting a source of light. 


For certain operations involying the matching of colors, 
white light is absolutely necessary. For this purpose the 
Moore tube with carbon dioxide gas seems to be satisfac- 
_ tory, as it is possible to carry on operations under its light 
_ that were formerly only possible by daylight. The open 
are is also white in color, but has a somewhat limited field 
of application. Acetylene also is practically white but is 
subject to the limitations of other open flames. 

Apart from _the lamps which follow the black body law 
of radiation, we have some which are luminous or selec- 
tive, producing colors quite different from any we have 
been considering, and seem to be peculiarly fitted for cer- 
tain classes of work. A well known example of this is the 
‘Merenry vapor lamp, the bluish green light of which is 
much used in drafting rooms and particularly effective in 
the perception of fine details, being furthermore restful 
and pleasant to the eye. It is used also to a large extent 
in steel mills, foundries, and other similar places, as the 
light is said to possess remarkable penetrating power 
through the smoke and dust which obseures the atmos- 
phere in these places. Strangely enough we find that the 
_ entirely different quality of light, that from the flaming 
_ ares appears to be also of great penetrating power, and is 
also much used in large shops where the air is often filled 
© with smoke and dust. It is also claimed that this quality 
of light is stimulating and of value in increasing the pro- 
duction of the workmen who operate under it. 

Besides considerations of efficiency in the production 
_ and utilization of light, we are confronted with the ques- 
tion of taste and sensibility.. These, as a rule, do not lie 
_ within the province of the engineer. but of the architect 
and decorator, but since the illuminating engineer will meet 
_ these problems, it will be well to give them some consid- 
eration. That color does play an important part in our 
lives as far as it has an influence on temperament and 
Sensibilities is now generally recognized. Each tint has 
its effect, almost insensible in some cases, but none the less 
definite. We may briefly consider some of these tints. Not 
_ only is the net result produced by the color of the light 


_ faces or transmitting media, such as wall paper, shades, 
-ete., and since 50 per cent. of the total light falling upon 
the plane of vision may be reflected light, we see that these 
_ may play a very important part in producing the final 
color. 
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i source, but also by the prevailing tint of the reflecting sur- ' 


White or some very light tint appears to be best suited 
for the active duties of life, while amber and orange tones, 
in low intensities, are cheering and well suited for social 
gatherings. Bright yellow has a marked stimulating effect. 
It is always cheerful, pleasant and unoffensive. For equal 
amounts of illumination, far more energy is expended in 
the red than in the blue end of the spectrum, o1 the pro- 
portion of heat radiation to effective light radiation is 
greater in the red. This scientifie fact is instinetively ree- 
ognized by the eye and expressed in common language 
when we say that a red or pink light or surface is “warm” 
while a blue one is cold. That is, we unconsciously per- 
ceive the presence of greater heat rediation from the one 
than from the other. A small quantity of bright red 
among the decorations of a room is cheering, but an excess 
of red is irritating and in extreme cases may even be 
dangerous. In general, any considerable use of red shades 
or paper should be avoided. Blue, except in very light or 
very dark tints, is cold and depressing, and should be used 
sparingly. Green is quiet and restful and affords relief 
to the eye when under strain. Thus the use of green trans- 
lucent shades on reading lamps. ~ 

Greenish light is not as favorable to the appearance of 
human features as lights of reddish or pink tones. It is 
related of an ancient dame, that when acting as hostess at 
social functions, each guest at dinner was illuminated by 
a light, the shade of which, was prearranged to throw light 
of a certain hue upon the face. Those who were in favor 
with the hostess were flattered by warm red lights which 
brought out the rosy tints of the complexion, while the 
rivals and other persons not in favor were seated under 
green lights which put them at a disadvantage. 

The modification of color produced by shades, wall 
paper, ete., has been touched upon. These should be 
selected with some reference to the souree of light. It 
should be remembered that they can never add to the 
amount of light of any given color, but only absorb certain 
wave lengths, and thus change the resultant tint. For ex- 
ample, if it is desired to correct the orange tones of an 
open flame, a greenish or bluish tinted paper will absorb 
the excess of red and make the resultant color more nearly 
white, while a red or pink paper or shade will accent the 
tint. Again, if a gas mantle be used giving a greenish tint, 


green paper if used will absorb red rays, leaving a light 


stronger proportionally in green than the source, while a 
red or orange paper will help to correct the color. 

Wave lengths outside of the visible spectrum, 
strictly speaking, come under the subject of illumination, 
The extreme violet and ultra- 


do not 


as these rays are invisible. 
violet rays are han of interest on account of their chemi- 
eal activity, and the destructive effect that they have upon 
the tissues of the eye. Furthermore, while the eye is ex- 
tremely sensitive as regards protecting itself 
harmful excess of radiation at the red end of the spectrum, 
it is not able to do this for the violet and ultra-violet rays. 
Therefore care must be taken in the use of lights which are 
rich in these rays. The mereury vapor light is an exam- 
ple of such a light source. It has no red rays, and there- 
fore the retina fails to adequately protect the eye against 
too strong a light of this kind and care must be taken 
in installing such lights that they are not placed directly 
in the line of vision. The mereury vapor light also abounds 
in ultra-violet rays, but fortunately lead glass is opaque 


against a 
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to these rays and the eye is therefore protected. The 
fused quartz tube of the quartz lamp, in which the mereury 
are is used at a higher temperature, is transparent to the 
ultra-violet rays, and it is therefore always enclosed in an 
outer globe of glass. 

For some purposes, photography in particular, the 
actinie value or chemical activity of the light rays is of 
primary importance. Some light rays are much more 
effective in producing results on the sensitized plates: and 
papers than others, and furthermore this effect is not at 
all porportional to the visual intensity. The red and orange 
rays are weak or lacking altogether in actinic power, while 
the effectiveness increases aS we pass to the other end of 
the spectrum until we get rapid action in the blue and 
violet and even into the ultra-violet. This explains why 
red always takes black and blue white in a photograph, and 
also why the evening light of sunset is worthless for pho- 
tographie purposes, although apparently quite bright’ to 
the eye. - The chemically active short light waves have been 
refracted and lost. It is also quite possible to take a photo- 
graph of an object in a room in which no visible ray of 
light enters. Again we find the mereury are lamp of spe- 
cial interest. By its rays pictures may be taken practi- 
eally as well as by daylight, as its rays are of great chem- 
ical activity. The are lamp is also used a good deal for 
blue printing and similar work as it is rich in actinie rays. 

In concluding, it is necessary that light be steady, as 
rapid variations of intensity are not only annoying but 
hard on the eyes. Variation in intensity is produced by 
In the ineandescent lamp, it is produced 
by variation in the supply voltage. The carbou filament 
lamp is quite sensitive to such variations, an inerease or 


various causes. 


SOUTHERN ELECTRICIAN. 


Jung, 1911 , 


decrease in.voltage of only two per cent. causing fluetua- 
tions in candle power of over 10 per cent.’ This fact makes 
it imperative that good regulation be maintained on light- 
ing circuits. The tungsten lamp is not so sensitive in this 
respect as the carbon filament, but due to the smaller cross 
section of the filament it responds more rapidly to any — 
change. Note that on turning on a group of lights includ- — 
ing both kinds, that the tungsten lamps light up immedi- 
ately while it takes a short but perceptible time for the 
earbon ‘filament lamps to attain incandescence. Note also 
that with several sizes of tungsten lamps on one eireuit, 
the smaller ones will light quickly, while the larger sizes 
such as the 250 and 500-watt lamps will come up as slow 
as a carbon lamp, due to the larger filament. 

Since on alternating current circuits, there is a re- 
versal of the current each cycle, it follows that there will 
be a flickering of the light of any lamps operated on alter- 
nating current. At the frequencies in common use, such 
as 60 and 133 cycles, this variation is too rapid to be per- 
ceived by the eye, and the light appears perfectly steady. 
However on cireuits of 25 and 15 eycles frequency, it 
begins to be noticeable. Lamps of the open flame type 
are much affected by currents of air, unsteadiness from this 
cause having been more or less successfully overcome by — 
the use of chimneys. In are lamps the unsteadiness is 
caused by imperfection in the feeding devices, which per- 
mit the length of are to vary too much and sometimes allow 
the light to go out and light up rapidly which is very — 
unpleasant. Uneven distribution is also caused by the 
shifting of the crater. Unless these objections are over- 
come it makes the are lamp unsuitable for reading or — 
writing. 


Determining Alternating Flux Waves 
with the Harmonic Instrument. 


(Contributed Exclusively to SOUTHERN. ELECTRICIAN) 
BY F. B. DAVENPORT, B, S. IN E. E., ADJUNCT PROFESSOR ELEC- 
TRICAL ENGINEERING, GEORGIA SCHOOL OF TECHNOLOGY. 


HE instrument described in what follows has been 
given the name Harmonie Instrument by its de- 
Mr. Montford Morrison, of Atlanta, Ga. This 


name was selected on account of the fact that its purpose 
is to determinate data for the plottthe of the harmoni- 
cally varying quantities of alternating currents. From the 
earliest investigation of alternating currents, the study of 


signer, 


wave form has commanded a great deal of attention and . 


we find the names of Joubert, who probably made the first 
determination of pressure waves in about 1880, Ryan, 
Mershon, Bedell, Blondel, and many others associated with 
methods. for the determinnation of alternating waves of 
one kind or another. 
been done in connection with the determination -of the 
pressure waves of machines and cireuits and in cases where 
the flux variation was required, it was determined by deri- 
vation from pressure curves. This derivation is compara- 
tively simple, but involves a certain amount of tedious de- 


The vast majority of the work has 


termination of areas and graphical constructions. In later 
years electrical engineers have been given the oscillograph, 
which has been an excellent aid to the study of current — 
and pressure waves and other rapidly occurring phenom- 
ena of the electrie cireuit. A method has been suggested — 
by Blondel whereby the oscillograph might be used to de- 
termine the flux variation. 


The Harmonie Instrument is primarily intended for 
the study of flux waves aand the theory underlying it will : 
be an aid to a closer conception of the method used. An 
instrument has been described in a bulletin of the Bureau 
of Standards, May 1908, for the study of such waves, s% 
but of a very limited field. The Harmonie Instrument is > 
but of a very limited field. The Harmonie Instrument is not _ 
limited to number of poles nor to the harmonie order of the ¥ 
wave. The following discussion will therefore treat only * 
the operation of the later instrumet. ; 
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average voltage of the commutated wave. 


Some of the equations which follow are taken from the 
paper by Messrs. Loyd and Fisher in the above bulletin: 

The fundamental expression for the electro-motive-force 
(e) generated by conductors eutting lines of magnetic 
force is: 

6 = — N-d@yateo....... ey mee (1) 
where N is the number of conduetors in series and d/:lt 
represents the rate at which the conductors eul the lines. 
Solving this expresion for @ we get: 


o = — 1s feat 


‘If the voltage generated is commutated at the instant t, 


when the flux has the value ®¢ and commutation again 
oceurs in T/2 seconds, where T is the period of wave 
(= 1/f, where f is the frequency), the limits of the inte- 
gral above, become T/2 + t and t and. the change in flux 
from the instant t (when the flux is ; ) to the instant 


T/2.+ t (when flux is pts is pe: — ©, and the 
equation becomes : 7: 
3 tt 
eer be NG | edt...) 625... 4E¥ 
an A sat 


If the wave contains only odd harmonies or in other 
words has positive and negative lobes exaetly similar, the 
relation is true that ® T = — and this value of 


+t 
2 
eT) substituted in equation (3) gives: 
2 pls 
en tat 
—26,=—I/N fedt..............(4) 
tit t 


The expression / edt represents the area of the volt- 


age wave between the times t and T/2 + t. The mean or- 
dinate of this eurve, which is the average voltage generated 
during the T/2 seconds is; 


rectet 
est 
tet 
t 
; ¥o——=— [ober 
T/2 


As the wave under oe is enintlen by means 
of a two-part commutator, its average value would be read 


on a voltmeter of the permaent magnet type. Solving 
equation (5) for the integral, gives: 
ct 
[= Wileren Di ccatgeece ewe ence 5 3 (6) 


This value of the “integral substituted in the expression 
for — 2 ®; equation (4) gives: 


— 2 & — — IN X VT/2_ 
whieh when solved for @t becomes: 
@, = VISAN ....... eee eee Ela) 


From the last expression it is seen that the flux at the 
instant of commutation is directly proportional to the 
If the upper 
limit of the integral expression is made aT/2 + t in 
place of T/2 + t, where a is any odd number, it does not 


_affect the final solution of the equation but means that a 


numker of complete cycles (a — 1)/2 have been introduced 
hetween the times of In other words if 
commrtation is effected at the instant t, 


commutation. 


any time after 
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when the ordinate of the wave is equal but of opposite 
sign to the ordinate at the instant t, the method still holds 
theoretically. P ractically, if a is made too large, that is 
if the wave from a many poled machine is being observed, 
the error due to the break in the commutator is increased 
until it has a rather bad effect on the curve obtained. 


From equation (7) it may be seen that if an arrange- 
ment 1s made whereby the electro-motive-foree wave may 
be commutated at different points and a permanent mag- 
net type of voltmeter is used to read the average values 
of these commuted voltages, we can plot from these read- 
ings the flux curve. The simplest arrangement of this 
kind consists of a two-part 
brushes rubbing on it and separated from each other 
by 90 degrees. These brushes are so arranged that they 
may be all moved by small steps through at least 180 
electrical degrees and at all times maintain their separation 
from each other by 180 electrical degrees. Taking brushes 
opposite each other in pairs, one pair is connected to the 
coil surrounding the flux whose curve is to be determined 
and the other pair is connected to an ordinary voltmeter of 
the permanent magnet type. 


commutator having four 


One end of the commutator 
shaft is fitted with a coupling or other arragement so that 
the commutator may be driven by the machine which fur- 
nishes current for the coil. A voltmeter reading is taken, 
the brushes are shifted through a small angle, say six de- 
grees of the wave being observed, and the voltmeter read- 
ing again taken. This procedure is repeated through at 
least one-half cycle. The meter readings ,when plotted 
as ordinates against the total angles turned through at each 
reading as abscissae, gives the required flux curve. 

The instrument having a one two-part commutator and 
four brushes is limited in its usefulness because it cannot 
be used to determine waves from machines having any 
number of poles. It may be used only on machines having 
4 poles. By using rings in connection with the commu- 
tator the scope of the instrument is broadened, it being 
posible to take curves from machines having 2 or 2 + 4N 
poles in addition. N being any whole number not too 
large. If N is taken too large the error due to break in 
commutator becomes excessive. 

A eross section of the instrument, without brushes and 
eross section lines for sake of clearness, is shown in Fig. 2 
Brushes are attached to the large gears meshing with 
worms turned by the wheels shown along the top bar, 
this bar beine fastened to the two other gears which 
are also geared so as to be turned by means of the small 
wheel at the bottom. This little wheel is arranged with a 


‘seale so that the angles turned through by the brushes 


may be known. The brushes are placed on the large gears 
and made independent of each other in order that they 
may be used on other work and also in order to at all 
times maintain their correct spacing. 

The flux curves are determined as previously indicated, 
that is, by attaching the opposite pair of brushes of the 
instrument to the coil of the secondary surrounding the 
flux to be determined and connecting a direct current 
voltmeter to the other pair of brushes and taking the volt- 
meter readings for the different positions of the brushes. 
To obtain a voltage curve, a comparatively high resistance 
is connected in series with an air-core transformer. The 
secondary of the transformer is connected to the Har- 


monie Instrument. This method is based upon the facet 
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that the current that produces the flux in the air-core 
transformer varies approximately with the voltage, as the 
largest part of the impedance of the air-core transformer 
primary cireuit is made up of resistance. 

A current curve is obtained by connecting the primary 
of the air-core transformer in series with the current con- 
suming device, or load, and connecting its secondary to the 
The flux eurve of the air-core 
transformer will be similar in shape to the current in the 
primary. 


Harmonie Instrument. 


Tt will be seen from what has just preceded 
that the curve obtained in each case is in reality the flux 
the case of voltage and current is 
to ereate a fiux having a shape similar to the voltage or 
eurrent. . 

On account of the fact that the Harmonie Instrument 
has been primarily designed to study the effects of hyster- 
esis and to determine core loss, it may be of interest before 
discussing the curves shown, to review some of the char- 
acteristics of flux and voltage waves and to note the effect 
of different shaped waves on the iron losses of transformers 
and induction motors. One interesting feature is the fact 
that whatever the shape of the curve may be, the zero 
value of the flux or magnetization wave will be found un- 
der the center of gravity of the voltage wave. A rec- 
tangular pressure wave results from a triangular magne- 
tization curve while a triangular pressure has associated 
with it a parabolie flux curve. A flat topped pressure 
curve would be produced by a peaked flux curve having 
nearly straight sides. 


eurve. The problem in 


If transformers are operated on peaked waves, the 
wave of magnetization in the core will be flat and as the 
iron losses vary with the maximum induction, these losses 
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will of course be less with the peaked voltage wave. It 
has been skown that the Steinmetz formulas for iron losses 
do not hold true when the pressure wave is other than a 
sine, but that the form factor of the wave must be intro- 
duced. In case the magnetization curve has only one 
maximum per lobe, that it has no dimples, it is possible to 
determine its form factor with the Harmonie Instrument. 
Any instrument which gives the effective voltages of the 
alternating voltage wave can be used to measure the ef- 
fective voltage, and the maximum reading of the direct 
current meter connected to the Harmonic Instrument will 
give the average of the wave. The ratio of effective to ay- 
erage gives the form factor. 

The flux in the core of an experimental transformer sup- 
pled. by a machine having a ring wound, smooth core arma- 
ture, is shown in Fig. 3. After plotting out this curve, its 
close resemblance to a sine curve was noted and a theoreti- 
cal sinusoid was superimposed. The two curves practically 
coincide, as shown by the circle points. Another interest- 
ing item in regard to this particular eurve was the close- 
ness of the check of the maximum flux as determined from 
equation (7) and by the expression involving flux, fre- 
quency, number of turns, and voltage, used in transformer 
design, the agreement being within two per cent. 

In Fig. 4 is shown the form of the flux in the core of a 
When it is remembered that the volt- 
age is proportional to the rate of change of flux, it ean be 
easily seen why the open cireuit voltage of current or 
series transformers rises to abnormally high values. This 
curve was taken practically on open cireuit, the Harmonie 
Instrument with the voltmeter being the only load on the 


series transformer. 


secondary. 


igs 2: 


THe Harmonic 


INSTRUMENT. 
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Hie. 3. FLux Curve For CorE OF AN EXPERIMENTAL 


TRANSFORMER. 


The curves shown in Fig. 5 are the flux and voltage 
from a small bipolar generator which has been equipped 
with rings. The flux curve was taken and the position of 
the instrument brushes at starting was marked. When the 
pressure curve was taken the brushes were set in the same 
position for a start. The curves show that the voltage and 
flux are nearly 90 degrees out of phase. The curves shown 
herewith were taken from a model instrument built at the 
plant of the A. A. Wood & Sons Co., Atlanta, and on 
exhibition at the Georgia School of Technology. 

Going back to the equation 
I/N § edt — — — (Equation 2) 
which shows that the flux is the integral of the e.m.f., 
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ONE eon =/2? : 
Fic. 4.. Fuux Curve ror Core or A SERIES TRANSFORMER. 


consider first when only uneven harmonies are present. 
By inspection of the preceding equations, the flux at any 
point is equal, graphically, to the algebraic average of the 
e.m.f. during the following half-period. But the flux is the 
integral of the em.f., therefore the algebraic average 
of the flux during t and t + T/2 limits, is equal to the 
integral of the e.m.f. at t. Now t is a variable, then the 
fiux is a curve representing the successive steps of integra- 
tion of the emf for the half period following. 

We shall confine 
our mathematical discussions to the more simple working 
principles of the calculus, since the application of Fouries’ 
nothing and be like using a wooden 
teesquare to test a glass straight edge. However, to avoid 
the use of a great many graphs, it would be well to employ 
some of the sine series equations. 

In the general equation, 


When even harmonies are present. 


series would prove 


$6 be) 


y — 2 [sin x — (sin 2 x)/2 + (sin 3 x)/3 
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Plot the bracketed terms and we get one of the familiar 


even harmonic curves, which is symmetrical about its ori- 
Faney this plotted for three pi. 
shape of the negative lobe, that is between the pt and two 
pi limits. Plot the positive lobe, or that portion of the 


gin. But, regardless of 


curve which hes between the zero and pi limits, with nega- 
tive values between the two pi and three pi limits, or in 
other words, substitute a wave geometrically similar to the 
positive lobe, for the time occupied by the third lobe. Sub- 
stitute a second harmonic between the pi and two pi limits. 
Now we have a curve which from zero to one hundred and 
eighty degrees contains even harmonies, from one hundred 
and eighty to three hundred and sixty degrees has two 
complete and equal lobes, from three hundred and sixty to 
five hundred and forty a lobe equal and similar, ragarding 
time also, to the first lobe but of negative position. 
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FLUx AND VOLTAGE CURVES FOR A SMALL BrIpo- 

LAR GENERATOR. 


ONE Lek i ia) 
a Genes: 


It is evident on inspection that if the above described 
curve be integrated for algebraic average for a T period 
and a curve containing only positive and negative lobes 
similar to the first pt period of the before described curve, 
be integrated for the same purpose, for a T/2 period, the 
result will be the same. 

Now with the original curve, shift the work one hundred 
and eighty degrees and proceed as before or in short treat 
the negative lobe as the positive was treated. The flux 
that would produce the first lobe has been found, also 
that which would produce the second. 
tion. 


Plot them in posi- 
It is obvious that the flux curve is continuous. 

This shows that a wave of any shape, or of any char- 
acteristics may be applied to the Harmonie Instrument. 
The second harmonic was introduced to obtain a steady 
voltmeter reading. The above re-arranged curve repre- 
sents the work of the instrument therefore, for even har- 
monie curves. This is the only instrument: of the alge- 
braic average type covering harmonies of any order. 

The following is a brief sketch of the life of the in- 
ventor or designer of the Harmonie Instrument as he 
chooses to call himself: Montford Morrison was born 
in the early eighties at Bainbridge, Ga. He commenced 
school in a private institution and later entered the com- 
mon schools, spent a short time in a military academy, 
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- his work. 


and from there again in common schools, Finally finish- 
ing here he began the actual work of acquiring knowledge 
under the well known Winfield P. Woolf of Atlanta, and 
to whom he declares, is due the credit for everything he 
knows. Beside the general line of study, his major course 
was mathematics and physics and his minor chemistry. 
He also pursued thorough courses in German, French and 
Italian and speaks all three languages. Mr. Morrison’s 
mathematics include such works as Betti’s Teorica delle 
Froze Newtoniane, Heine’s Kugelfunetionen, Picard’s 
Traite d’ Analyse, He claims mathematies and for- 
eign languages as 
He is 
struments which bring many mathematical equations to a 
simple mechanical operation. Also has devised a very 
accurate method of graphic integration. His designs as 
he prefers to call them, reach into the hundreds. The 
simplest being a flat metal plate for ealetilation, and the 
most complicated an accounting machine of twenty- -eight 


ete. 
a means of aequiring it, the pilot of 
the designer of several caleulating in- 


thousand pieces. 


THE Harmonic IN- 


DESIGNER OF 
STRUMENT. 


Montrorp Morrison, 


Among the large number of patents to his eredit are 
the following: A rotary and a reciprocating valve to be 
used on steam engines direct connected to generators for 
high speed work; a redesign of the Goodson Igniter for 
automobile use; an accounting machine containing ap- 
proximately 28,000 parts and of such a nature as to 
register cash, make change automatically and record ae- 
counts; a telephone transmitter with multiplier for deter- 
mining frequency and character of vibrations graphically; 
automobile wheel construction for heavy trucks with 
puncture proof pneumatic tube; an automatic block sig- 
nal system for electric railroads requiring one wire for 
operation and the trolley wire; an automatic telegraph 
transmitter for calling and holding stations; an improved 
end thrust roller bearing for boring mill work; a 20-8 
foot boring mill of special design for working stone; a 
lock nut for locomotive nuts; a special type of drawing — 
instrument with parallel adjustments; an instrument for 
dividing polar diagrams to locate the equivalent circle po- 
sition of irregular curves, designed at the suggestion of 
Prof. Wood, Georgia School of Technology, Atlanta, Ga.; 
and the Harmonic Instrument described above, together 
with many others. 
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While the original aim of the designer was to work 
along electrical lines and to this end his training was di- 
rected, yet due to the demand of mechanical design at the 
beginning of his practical career, a considerable number 
During the past ten years his activities 
have been wholly directed toward research work leading up 
ee to the creation of special electrical designs. He has twice 
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been offered the position of professorship in physies and 
languages. ‘ 

_ At the present time he is retained by Messrs. Prior, 
Howard and Sprague of New York City, and is directing 
his attention toward the development of an oscillograph 
which will cut out errors of refraction, nearly all those of 
reflection and eliminate the loss of time at the end of the 
period of oscillating mirrors of the Blondel type. 


Nature of Early Electrical Supply 
Business in the South. 


(Contributed Exclusively to SourHerN ELncrrician.) 


BY G. WILFRED PEARCE, C.E., E.E. 


HE electrical supply business in the South is 500 per 


cent. per annum more than the total annual sales 
made twenty years ago. Almost four-fifths of the increase 
is on account of electric fixtures, the one great factor in 
the increase being the displacement of kerosene fixtures. 
From 1884 to 1892, the writer represented in the terri- 
tory from Baltimore to the borders of Mexico the largest 
lighting fixture making corporation in the country, and 
for most of that time he represented the Edison General 
Electric Co., in a large part of the territory. In 1879, 
and until the end of 1886, the South was a fertile field 
for the promotion of are lighting companies. Many of 
-these were financed by adepts in the arts of pyrimiding 
securities upon uneconomical types of are machines, and 
few of the promoters belonged in the Southern States. 
The majority of them were Eastern and Western men 
‘who had floated out-of-date and suspended machine 


shops in the East and West as manufactories of are ma-. 


chines and supplies for that line of lighting. 

From 1879 until 1883, speculation went mad in are 
lighting, and it raged nowhere more violently than in the 
South. In those days boom towns were springing up at 
scores of places in the Southern territory, and about the 
first thing which the town did was to float an are lighting 
company, and set the lights agoing without regard to pub- 
lie demands. In those days towns and cities paid are 
light companies 75 cents to $1 per night. each, for what 


were rated as 1200 candle power ares, however, few of 


these exceeded 600 candle power each. Most of the are 
machines served to energize 40 to 50 ares. Edueated 
electricians were few and most of the men who installed 
and operated plants were rule-of-thumb mechanics who 
had come out of the general machine shops of the country. 
In the South, most of the good men who ran the early 
electric light plants came from the saw mill machinery 
making and repairing shops. 

A number of Southern cities, against the advice of 
sound electricians, persisted in adopting the mast system 
of lighting that had been introduced into Detroit, Cleve- 
land and some other Western cities by the early makers 
of are lamps. An idea of schemes then current may be 
illustrated by one advanced by an early lighting con- 
cern in Nashville, Tenn. This company promised to flood 
the city with light by burning a battery of 1200 candle 
power ares on top of the Capitol. A number of con- 


servative citizens retained the writer to pass upon the 
practicability of that plan and a conference of a number 
of well informed Nashville dealers in gas lighting fix- 
tures was called. The conference condemned the pro- 
posed scheme, and for this. we were ridiculed in certain 
newspapers that advocated the opinions of the are light 
boomers. The project went through, 
a dire failure. 


however, and was 
The Capitol was then lighted by means of 
artistic gas fixtures that had been-designed by the original 
architect of the strueture and were of English make. 
After the failure of the ares at the top of the cupola 
idea, the are light boomers in Nashville brought forward 
a plan to take out the fine art gas fixtures and install 
crude ares. They succeeded in placing ares in the Senate 


“Chamber that buzzed terribly, which led to a project for 


installing incandescent lights. 

Until 1893 about 75 per cent of the gas, combination 
and electric lighting fixtures retailed in the South, were 
bought from plumbers. Stocks were very small, and up 
to that time C. Y. Davidson & Co., of Baltimore; Brooks 
& Co., Washington; John Bowers, Richmond; Hunnicutt 
& Bellingrath, Atlanta; J. W. R. Browne, Memphis; Man- 
ion & Co., New Orleans, and. Morris & Co., Houston, were 
the only concerns in the South that carried large stocks 
and made a special feature of selling and erecting light- 
ing fixtures. In the early days of incandescent lighting 
the companies did not do much with fixtures—very low 
priced brackets, pendants and drop cord lights excepted. 

From 1884 until 1896, the South built many superb 
hotels, and all were fitted with fine art fixtures; for 
instance there were the Ponce de Leon and Aleazar at St. 
Augustine, the De Soto at Savannah, the Jefferson at 
Richmond, the Caldwell at Birmingham, aand many others. 
In the same time the Capitol at Austin, Tex., the second 
largest public building in the world, and the Capitol at 
Atlanta, and many beautiful private mansions, clubs, col- 


leges and academies were built after designs by Southern 


architects. Those were the years of the resurrection of 
the Southland, the years when she demonstrated her long 
slumbering power, and set into motion those great devel- 
opments that have made her the wonder of the world. 

In those years, while the Southern agricultural, manu- 
facturing, transportation and mineral industries were 
greatly stimulated, the claims of art in public and private 
buildings were not forgotten. Thus there came into being 
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a wholly original and beautiful Southern art in public 
and domestic and ecclesiastical buildings and-in all that 
relates to the interior furnishings, decorations and light- 
ing fixtures of structures. One Southern architect, Freret, 
of New Orleans, as supervising architect of the Treas- 
ury during President Cleveland’s first term, imparted to 
Federal buildings the true art feeling of the South, and 
Sidney Root, trained in his native city, Atlanta, did great 
things for architecture in the West. As to the fine art 
lighting fixtures in the South, such architects as Major 
Dimmock of Richmond, Thomas Morgan of Atlanta, and 
Clayton of Galveston, created designs that to this day are 
the every embodiment of true art in chandeliers, brackets 
and newels. 

There is another debt which the electrical engineering 
profession owes to Southern architects, and that is the 
treatment of switch boards as to marble and metal fit- 
tings and as to the designing of wall switches in connec- 
tion with lighting fixtures. In the early days of the incan- 
descent lighting industry there was not a man in the busi- 
ness who had received an education in decorative art. Con- 
sequently, the switchboards, panel fittings and wall 
switches were stridently vulgar in shape. I remember a 
day spent at the Etowah marble quarries in Georgia twenty 
years ago, when my friend Mr. Thomas Morgan, Architect, 
at Atlanta, looking at a switchboard design for which the 
marble was being made ready for a large building in Chi- 
cago, said, “If I were asked to design a switchboard for 
that undertaking, I would put art into the design.” There- 
upon he made a sketch. I sent it to the Edison agent in 
Chicago, who adopted the design for a number of after 
undertakings, and ere long all switchboard makers were 
using that design which put the sculptural effect into the 
marble slabs and gave a fine art in metals expression to 
the handles and bars. Edgar Hunnieutt of Atlanta, was 
the first in the field of electrie fixture lighting who sug- 
gested and had carried out a decorative art effect in wall 
switches. He also originated the then novel designs for 
fixtures that were first used in the Capitol at Atlanta, and 
which since that time, 1891, have become standardized as 
models for public building fixtures. 

The electric wiring and general electrical contracting 
business began to assert itself‘in the South at about 1890. 
In Atlanta up to this date and in fact up to 1905, all 
wiring both for motors and houses was done by the Geor- 
gia Electric Light Co., then a central station company. 
The first firms to establish for the purpose of doing elec- 
trie wiring was the Cole & Gentry Company and the Gate 
City Electric Co., of Atlanta, the engineer to whom eredit 
is due for his early accomplishments in setting the business 
on a firm foundation being Capt. J. B. Hollis. In 1891 
the Carter & Gillespie Company was formed, entered the 
business in Atlanta, and carried on for a number of years 
one of the largest contracting and electrical businesses in 
the South. The next important movement was made soon 
after the Cotton States and International Exposition in 
1895 when the Georgia Electrie Light Company sold out 
its contracting business o Oscar Turner. For a number 
of years Mr. Turner carried on a successful business in 
Atlanta and surrounding territory, finally determining to 
expand into more extensive lines. In 1909 he went to 
Birmingham, Alabama, and founded the Southern Wesco 
Supply Co., of which firm he is president. This company 
is doing an extensive electrical supply business which has 
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substantiated the opinion of its founder, namely, that the 
South would respond if an electric supply house were 
started and conducted by Southern business men, com- 
peting with other electrical jobbing houses as to quality 
and price. The company is composed entirely of South- 
ern men and their salesmen work exclusively in the States 
of North and South Carolina, Florida, Georgia, Alabama, 
Mississippi, Tennessee aand a portion of Kentucky. 


The following names will be familiar to those conver- 
sant with the early electrical business in the South, and 
especially in Atlanta. W. E. Carter, of the Carter & Gil- 
lespie Co., now manufacturers’ agents in Atlanta; George 
Wade, inventor and manufacturer of electrical heating 
apparatus, of the firm of G. H. Wade Electric Co., Atlanta; 
Edgar Hunnicutt, of the Hunnicutt & Bellingrath, now with 
the J. E. Hunniecutt & Co., electrical fixture dealers; J. W. 


Little, one of the first electrical engineers in Atlanta, now — 


with the Russell-Nichols Electrical Company, of Atlanta, 
a company doing an extensive Southern general electrical 
contracting business; and Henry Reynolds, now with the 
Southwestern Underwriters at Birmingham. In Birming- 
ham there are at the present time ten firms carrying on a 
successful fixtures and electrical supply business, and in 
other cities of the South, a similar number, in Atlanta 
twelve, in New Orleans eight, and in Memphis ten. 

In the Southwest, every line of business is represented 
in a wholesale way, yet there is probably no particular line 
that has developed as rapidly as the electrical supply busi- 
ness. The oldest electrical supply house in the city of Dal- 
las is the Hobson Electrie Co. This company began busi- 
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ness at Waco in about 1900, with a eapital of $2,000. In — 


1903 the company bought the business and stock of the - 


Texas Telephone Supply Company and moved to Dallas, 
where they established permanent headquarters, at the same 
time opened a branch house at Houston. In 1907 they 
took over the business of the Independent Supply Co., and 
one year later the North Electric Co, was added to the 
business and the company capitalized at $200,000. At that 
time they were the only concern handling electrical supplies 
in the Southwest. From a business of $160,000 in 1907 
this concern did a business in 1910 of a million and a half 
and was compelled to erect a large business house last 
year at a cost of several hundred thousand dollars. 

Within the past two years, or from 1908, five of the 
largest electrical companies in the United States have en- 
tered the Dallas market in an active way. While these con- 
cerns have done a large amount of business in this territory 
for years, it was not until 1908 that any of them had a 
branch house in this section. 

In addition to the six houses there are many smaller 
concerns and agencies that make Dallas headquarters for 
this section of the Southwest, and it is estimated that the 
business done by these electrical supply houses from Dal- 
las during 1910 exceeded $7,000,000, while it is stated that 


all of them together did not do a business of $2,000,00 in 
1907. . 


Starting as we have seen in the corner of a plumber’s | 


shop, the electrical contracting business has sprung into a 
flourishing one supporting numerous flourishing eompanies. 
The inerease in Southern commercial progress and the 
establishment of various industries in which electrical ap- 
paratus is conspicuous, bids fair to make the South a field 
for further developments in the electrical business. 
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t Work of National Electric Light Asso- 


ciation During the Past Year. 


_-N ACTIVE Association including over 8,000 mem- 
bers and each one of these members exerting an 
individual influence to broaden the Association’s scope is 
imaginable, yet not often realized. However, such is the 
actual state of affairs in connection with the National Elec- 
trie Light Association. A convention of this body ean 
well be imagined as a serious problem, as indeed it has 
become, for at least one-half of the membership must be 
accommodated and provisions made.for liberal discussions 
of the various central station problems growing out of the 
diversity of interest represented. New York City is one 
of the most desirable places for holding the N. E. L. A. 
convention and the results accomplished at this meeting 
through the serious discussions of leading topies will be 
eagerly watched for by those of the members so situated 
or connected with the industry that it is impossible to 
attend. 

The extensiveness of the present convention gathering 
is in a sense indicative of the magnitude of the industry. 
How much larger it is possible for the convention to 
become is further indicated, however, by the fact that 
there are now over 5,700 central stations in this country 
of which on an average five representatives are entitled 
to membership. When therefore the total number of cen- 
tral station men eligible for active membership are taken 
into account, it will be seen that the Association, thrifty 
and growing as it is, has still plenty of room for further 
expansion. Recent developments and the outgrowths of 
the schemes for increasing the area of contact, while at first 
of doubtful value, has worked out most admirably and 
with particular success to those participating. The smaller 
company has proved the chief beneficiary of Association 
work and it has been clearly proven that the Association 
needs them as factors in the exertion of its influence. 

The past year has witessed a wider development of the 
company section than ever before, especially in the estab- 
lishment of new and strong ones. The older sections have 
also continued to show increasing interest, so that the 
record of the section idea is clearly one of the beneficial 
contact with Association activity. This rapid develop- 
ment of the section organization and the characteristic 
growth of those already formed are not only, however, indi- 
cations of principles well founded and immediate good 
accomplished by the Association, but a manifestation of a 
co-operative spirit and an earnest desire for the speedy 
solution of the problems confronting every central station, 
namely elimination of public prejudice and the establish- 
ing of cordial relations as a publie servant. 

The general opinion of the work accomplished seems 
to be centered on the extension of the Association’s bene- 
fits and influence. This has. been gathered from com- 
munications received, among which are the follcwing, in- 
cluding one from the retiring president and from the sec- 
retary, which read thus: 


“The features that have been characteristic of Asso- . 


ciation growth during the past year have without a ques- 
tion been the State and Company sections. Especially the 


latter have contributed most largely to the really sensa- 


tional inerease in membership, which has continued during 
the past year on an even larger seale than during the year 
preceeding. <A net gain of twenty-five hundred active mem- 
bers for last year was believed to have established a record 
which could hardly be beaten and yet it now seems prob- 
able that that splendid record will be exceeded by the time 
of our annual convention, when the membership will prob- 
ably reach eight thousand. 


“While the value of Association effort from the stand- 
point of company units has been clearly recognized: from 
the inception of the organization, twenty-five years ago, 
it is only within the past two or three years that there has 
been a proper realization of the practical and direct bene- 
fits of membership to the individual employe especially in 
companies that are large enough to have company 
tions, These members, in addition to recelving 


sec- 
the in- 
directly from the Association, are 


formation whieh comes 
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enabled to hold 
through interchange of ideas and experiences, they can 
keep themselves abreast with the development of their busi- 
ness and with the art. 


monthly conventions at home where, 


The posibilities of further expan- 
sion in this direction are-practically unlimited and the true 
prophet as to the status of the Association ten years hence 
would appear very visionary 
really remarkable growth of the past few years.” 

W. W. FREEMAN, 


President N= Ei. Ln “Ac 


now, notwithstanding the 


The following comments from Mr. Martin bring out 
further, interesting and striking accomplishments of the 
past year: : 

“The National Electrie Light Association has had a 
strenuous and it might with justice be said, a wonderful 
year, the latter adjective applying more particularly to its 
increase in growth. At the St. Louis Convention, May, 
1910, the total membership was 5520 and at the present 
moment of writing, May 16, it is 8150, with every pros- 
pect of reaching at least 8500 at the time of the econven- 
tion. In round figures there is a gain of 2630 for the year 
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and the probability that it may reach very nearly 3000. 


The gain during the past eighteen months has been 5000, 


which is an altogether unprecedented record in the history 
of engineering bodies either here or abroad. 

“Taking the nineteen South Atlantic and South Central 
States, including Missouri and New Mexico, it would ap- 
pear that during the year the Association has gained in 
that region 17 Class A members, 213 Class B, 4 Class D 
and 3 Class E, making a total of 237 members. This is 
quite a creditable gain, but it is believed that with the 
new State sections and as the work of the Association be- 
comes better known, 1912 may fairly be expected to show 
an increase far in excess of even these excellent figures. 
The features of membership growth during the year, in- 
clude the affiliation of the two Southern State sections 
in the shape of the Electrical Associations of Georgia and 
Mississippi. Nebraska has also fallen into line and more 
significant than all, the sister Canadian Electrical Associa- 
tion has voted unanimously to recommend joining hands 
with the National body. 

“There has also been a notable extension of company 
section work and vigorous, strong, new sections have sprung 
into existence at Pittsburg, Pa., Seranton, Pa., Joplin, 
Mo., and Hamilton, Ontario. Another new section is that 
of the New York companies, embracing eleven of the com- 
panies in and around New York City, exclusive of Brook- 
lyn. Although started only a few months ago, this section 
has already reached a total of nearly 1300 members and 
expects to be some 1500 strong at the time of the annual 
convention. 

“During the year the Association has issued its Stand- 
ard Classification of Accounts in book form and is now 
putting through the press a useful compilation called the 
Revision of the Question Box, giving the pith of the first 
four or five years of that useful part of the Bulletin. A 
new and extended edition of the Handbook has also been 
issued and this has run into two or three extra editions. 
This year the Overhead Line Construetion Committee is 
bringing out its final report and judging from the inquiries 
on the subject it looks as though several thousand copies 
of this will be required to meet the demands from all 
branches of the electrical industry using such construc- 
tion. During the spring, the Power Transmission section 
held a conference on State and National Governmental 
control of water powers. This was highly successful and 
the report will be distributed at the annual convention. 
Secretary Fisher, the new head of the Department of the 
Interior, accompanied by Director Smith of the United 
States Geological Survey, was the guest of the Association 
at that time, and made a most favorable impression by his 
attitude and remarks. It is hoped and believed that 
through such work a happy solution may be reached of the 
present difficulties and problems which now restrict the 
utilization of these wasted resources. 

“The Association has taken up during the year the 
question of Resuscitation from shock and the appleation 
of improved methods. In co-operation with other leading 
electrieal societies and medical bodies and with the co- 
operation of the Government Bureaus, it is now organizing 
‘a commission whose report will be extremely useful and 
valuable in the saving of life. 

“One of the most significant pieces of work aceom- 
plished during the year is that of the Public Policy eom- 
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mittee which has worked out a most elaborate and practi- 
cal scheme of welfare work for the employees of the whole 
central station industry, as represented by the thousand 
companies.in membership embracing 90 per cent. or more 
of the industry. This report offers suggestions, recom- 
mendations and plans for accident and sick insurance, 
savings funds, death benefits, profit sharing for employees, 
annuities for continuous and meritorious service, and in- 
vestment funds. This is the most comprehensive effort of 
the kind ever made in America or by one industry; and 
the report will be read at a meeting of the Association 
at the New Theatre’on May 31st, when an address will be 
made by Secretary Nagel of the United States Department 
of Commerce and Labor. 


T. C. Martin, Secretary or N. E. L.A. 


“The Bulletin of the Association has been of increasing 
usefulness to the members throughout the year and the 
Question Box in some issues has run from 60 to 90 pages. 


The Bulletin thus serves increasingly for the ready solution 


of many of the difficulties encountered by the members, 
particularly those connected with the smaller operating 
companies.” 
T. C. Martin, 
Secretary N. HE. L. A. 

As to the developments and activities typical of N. E. 
L. A. work in the State and geographical sections, the 
results accomplished by the Pennsylvania Electrie Assoeia- 
tion may be cited. This organization covers only the State 
of Pennsylvania and has a definite hold on central station 
affairs within its limits. The following comments are 
taken from a letter received from the president, Mr. A. R. 
Granger: 

“The membership of the Pennsylvania Electrie Associa- 
tion embraces all of the larger electric companies in the 
State and about 50 per cent. of the smaller companies, and 
at this time there is a well organized campaign in progress 
by the membership committee for systematically canvassing 
the State with the hope of seeuring all companies as mem- 


bers. The Association ean point with pride to its third 
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_ annual convention, held in September last, at Glen Summit 


Springs, Pa., at which there was an attendance of 250 
delegates and guests. The work accomplished at that time 
has been of great benefit to all the members. The papers 
presented and the discussions of same have been com- 
piled and put in a neatly bound volume of nearly 300 
pages, and distributed to all members. The coming con- 
vention, to be held probably at Conneaut Lake, Pa., in 
September, will cover a wider range than heretofore, owing 
to the appointment of additional committees, and also on 
account of an expected inerease in attendance. There is 
every prospect of having between 400 and 500 delegates 
and guests present. 

“The executive officers of the Association have, during 
the past few months, devoted themselves to the task of 
keeping all the electric companies in the State, both mem- 
ber companies and others, informed as to the trend of legis- 
lative matters brought before the Pennsylvania Legislature, 
and the outlock for a successful year is very promising, 
from the standpoint both of increasing membership and 
also of the broadening influence of the coming conven- 
tion.” 

A. R. GRANGER, 
Pres. Penn. Electrie Association. 

Where to place the eredit for the initiative in pushing 
the Association’s work of the past year to so successful a 
close is a difficult matter, so enthusiastically and so earn- 
estly have the large number of men representing the execu- 
tive end of the Association pursued the duties entrusted to 
them. However so conspicuous have been the results of 
the efforts of the Association’s seeretar 7, we feel sure we 
are voicing the sentiment of the industry in general by 
saying that to him is due the spirit of progressiveness and 
confidence in presenting proposed plans. This after all 
has been one of the main factors to which the realization 
of the various developments already reviewed may be 
eredited. In Mr. T. C. Martin the Association not only 
has an able executive member, but one who having been 
associated with central station work since its infaney knows 
intimately the conditions in the industry. To him year 
after year others have looked for opinions on the past and 
a prophecy of the future, and yet it is so even with the 
press of official duties. In view of the growing extensive- 
ness of the demands upon his office, the Association and 
industry in general are fortunate in having one with a 
capability to cope with them so satisfactorily. 


Notes on N. E. L. A. Convention at 
New York. 


At the time this issue goes to press, the thirty-fourth 
convention of the National Eleetrie Light Association 
is less than two weeks henee. Although with the in- 
ereased attendance year by year the arrangements for this 
great annual convention has become a most serious propo- 
sition, announcements are made that the carefully laid 
plans are being rapidly executed. All meetings will be 
held in the United Engineering Societies Building, begin- 
ning Monday, May 29, and ending Friday, June 2. 

Reduced fares have been authorized to New York City 
for the occasion by the following passenger associations: 
Trunk Line, New England, Central, Eastern Canadian, 
‘South Eastern, and Transcontinental. The general rule 
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for all these associationg will be one and three-fifths of 
single trip first-class fare, with the return trip ticket issued 
on certificate plan and a charge of 25 cents for each certifi- 
eate_vized. The tickets will be on sale May 16 to 29 and 
the final return limit stated in most cases as June 6. For 
the convenience of those intending to attend the conven- 
tion it is stated that full ~one-way first-class fare tickets 
can be purchased to New York on the certificate plan at 
numerous railway stations not earlier than May 25, from 
Southeastern points May 26 and not later than May 31. 
The purchaser should obtain a certificate when buying the 
ticket and these certificates should be deposited with Mr. 
Hodskinson; master of transportation of the association 
upon reaching the headquarters of the association in the 
Engineering Societies Building, New York City. 

The following is the program for the convention, which 
is subject to modification but. will probably be 


closely 
lived up to. 


The program provides for two sessions daily 
during four days with in all over sixteen 
being several parallel sessions. 


sessions, there 
There are twenty-four 
papers in the program and nearly forty committee reports. 
In all there are some seventy items in the order of busi- 
ness and it will take the full time of the convention to 
dispose of them. The papers and reports are associated 
with the names of a great many leaders in the industry 
and should interest all in central station work, 
GENERAL SESSIONS. 

On Tuesday at the first general session, the address of 
President Freeman, the report of the committee on mem- 
bership, Mr. H. H. Seott, chairman ; the report of the com- 
mittee on progress, Mr. T. C. Martin, chairman, and a paper 
entitled “Master and Men,” by Mr. Paul Lupke, will be 
given. On Wednesday afternoon at the second general 
sion, Mr, 


ses- 
L. A. Ferguson will present a paper on “Electrical 
Exhibitions”; a paper entitled “Company and Company 
Section Bulletins,” will be read by Mr. E. A. Edkins. The 
following reports will be presented: “The Insurance Ex- 
pert,” by Mr. W. H. Blood, Jr.; “The Bulletin Question” 
Box,” by Mr. M. S. Seelman, Jr.; “The Library Commit- 
tee,” by Mr. Arthur Williams; “The Solicitors? Hand- 
book,” by Mr. Arthur Williams ; report of secretary by Mr. 
T. C. Martin, and the treasurer’s report by Mr. George H. 
Harries. Topical discussion on work of compariy sections 
will also be held. On Friday afternoon, the third general 
session, the committee on rate research, Mr. John F. Gil- 
christ as chairman, will report.. Mr. T. ¢. Martin will 
present report of committee on memorials, and Mr. Frank 
W. Frueauff report of committee on section organization. 
Papers will be presented as follows: “Valuation of Prop- 
erties as Related to Rates,” by Mr. W. F. Wells; “Reasons 
for Variations in Rates Under Varying Conditions of 
Operation,” by Mr. N. T. Wileox; “The Standardization 
of Electrical Selling,” by Mr. Douglass Burnett, and “Eeon- 
omies in Operation Possible Through Time Study,” by Mr. 
L. B. Webster. This will be the concluding session of the 
convention, the nominating committee will subinit its re- 
port, and the election of officers will take place. 
TECHNICAL SESSIONS. 

On Wednesday morning at the first technical session 
reports by chairmen of the committees will be given as 
follows: Mr. Farley Osgood, overhead-line construction 
committee; Mr. W. K. Vanderpoel, preservation of poles 
committee; Mr. W. L. Abbott, underground construction 
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committee, and Mr. G. A. Sawin, meter committee. On 


Thursday afternoon at the second technical session Mr. - 


R. B. Williamson will read a paper entitled “The Ventila- 
tion of Turbo-Generators’; Mr. H. O. Troy a paper on 
“The Progress and Development in Self-Cooled Transform- 
ers.” Reports will also be presented as follows: The com- 
mittee on prime movers, by Mr. I. E. Moultrop; the lamp 
committee, by Mr. W. F. Wells, and the committee on 
electrical apparatus, by Mr. L. L. Elden. On Friday morn- 
ing, at the third technical session, Mr. W. H. Blood, Jr., 
will present report of committee on the grounding of sec- 
ondaries. Papers will be given as follows: Mr. P. M. 
Lincoln, “Grounding Low-Tension Cireuits’; Mr. W. A. 
Layman, “Recent Important Improvements in Single-Phase 
Motors,” and Mr. F. D. Newbury, “Relation of Motor Load 
to Station Equipment.” 
ACCOUNTING SESSIONS. 

On Wednesday morning at the first accounting session 
Mr. John L. Bailey will give report of accounting com- 
mittee. Papers will be presented by the following: Mr. 
John T. Brady, “Tracing Storeroom Material”; Mr. T. W. 
Buxton, “The Purchasing Department,” and Mr. Alex. 
Holme, “The Advantage of a Job-Cost System.” On 
Wednesday afternoon, at the second accounting session, 
three papers will be presented as follows: “Handling 
Customers’ Orders,” by R. F. Bonsall; “The Collection of 
Bills,’ by Mr. E. J. Bowers, and “Electric-Vehicle Ac- 
counts as Applied to a Department of a Central Station 
Plant,” by Mr. Herman Spoehrer. On Thursday morning 
at the third accounting session, a paper will be read by 
Mr. Franklin Heydecke on “General Office Accounting” ; 
one by Mr. H. M. Edwards on “Depreciation,” and one 
by Mr. William Schmidt, Jr., on “The Extent to Which 
a Tabulating Machine Can Be Used in Accounting Work.” 

COMMERCIAL SESSIONS. 

On Wednesday morning at the first commercial session 
committees will submit reports as follows: “Electricity in 
Rural Districts,’ Mr. J. G. Learned; “Power,” Mr. 
E. W. Lloyd; “Electric Vehicles,” Mr. J. T. Hutchings. 
On Thursday morning the second ‘commercial session will 
be held and devoted to an executive session of members. 
On Thursday afternoon the third commercial session will 
be held. Mr. Clare N. Stannard will present report of 
the committee residence business and Mr. M. 8. 
Sloan the report of the committee on industrial lighting. 


on 


Report of committee on \mproved wiring and equipment 
standards will be given by Mr. M. C. Rypincki. Mr. F. 
H. Gale will give report of committee on electric heating, 
On Friday 
morning at the fourth commercial session Mr. C. W. Lee 


refrrgeration and kindred applianee sales. 


will present report on electrical and central station adver- 
tising; Mr. H. J. Gille the report on competitive illumi- 
nants, and Mr. T. I. Jones the report’ on the functions of 
_a sales department. 

TRANSMISSION SESSIONS. 

The first session of the transmission section will be 
held Thursday morning, opened by the report of Mr. H. L. 
Doherty on the April conference of the N. E. L. A. on 
the governmental control of water powers; Mr. B. E. Mor- 
rcw will read report on protection from lightning, and Mr. 
Fred Darlington will give a paper on “The Utilization of 
Central Stations for Supplying Electricity to Operate 
Railroads.” On Friday morning at the second session’ of 
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the transmission section Mr. H. A. Wagner will ‘give 
a paper on “A New Method of Reducing the Investment 
in Central Station Boiler Plants,” and Mr. George H. 
Walbridge will read one on “Determining Cost of Produc- 
tion in Steam Properties Under Varying Conditions.” 
Operating transmission systems will be the topie for dis- 
cussion. 


Chicago Convention of A. I. E. E. 


The annual convention of the American Institute of 
Electrical Engineers, will be held in Chieago on June 26 
to 30, inelusive. The convention will meet in the new 
Hotel Sherman, the most recently completed of Chieago’s 
eroup of modern hotels. The sessions will be held in the 
handsome Louis XVI. room, which will seat 700 people 
and ean be connected with adjoining apartments to seat 
1,500 if desired. While the list of papers to be presented 
at the convention is not complete, the following partial list 
of papers that will probably be presented shows the diver- 
sity of subjects to be considered. ‘“Keonomieal Design of 
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Direct Current Magnets,’ by R. Wikander; “Catenary 


Span Calculations,” by W. L. R. Robertson; “Currents in 
Induetors of Induction Motors,” by H. Weichsel; “Multi- 
plex Telephony and Telegraphy by Means of Hleetrie 
Waves Guided by Wires,” by Major G. O. Squier; “Hlec- 
trolysis in Reinforced Concrete,’ by C. E. Magnusson; 
“Tnduction Motor Design,” by T. Hooek; “The High Effi- 
ciency Suspension Insulators,” by A. O. Austin; “The 
Electric Strength of Air,” by J. B. Whitehead; “Hlectrifi- 
eation Analyzed, and Its Application to Trunk Line 
Roads,” by W. S. Murray; “Telegraph Transmission,” by 
F. F. Fowle; “The Cost of Transformer Losses,” by R. W. 
Atkinson and C. KE. Stone; “The Costs of Railway Elee- 
trification,’ by B. F. Wood; “Induction Motor for Single- 
Phase Traction,” by E. F. W. Alexanderson; “Magnetic 
Properties of Iron at 200,000 Cycles,” by E. F. W. Alex- 
anderson; “Hlectrie Storage Batteries,’ by Bruce Ford; 
“The Characteristics of Isolated Plants,” by P. R. Moses; 
“Hlevator Control,” by T. E. Barnum. 

It has been many years since the convention met in that 
city, although the electrical attractions of Chicago and 
vicinity are exceptional in interest and variety. Among 
these points of interest may be mentioned the Ryerson 
Physical Laboratory of the University of Chicago, where 
the atomic theory of electricity has been demonstrated by 
most interesting experiments; the electrie furnaces in the 
steel mills at South Chicago; the enormous electrie plant 
at the Gary, Ind., steel works, driven by gas engines; the 
great central stations of Chicago, famous for their size 
and modern design; the hydro-electric development of the 
Chicago Drainage Canal; “Underground Chieago,” with its 
network of electrically operated freight tunnels; the latest 
large automatic telephone system; several of the largest 
manually operated telephone exchanges in the world; street 
railway and other substations of unusual interest; possibly 


the largest street railway shops in the world, with electric 


drive throughout, and many other notable electrical appli- 
cations. 


A committee of fourteen local members of the Institute 


has been appointed to make arrangements for the conven- 
tion. 
Chicago, is the chairman of this committee 


Mr. Louis A. Ferguson, 120 West Adams street, 
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Organization and Progress of Georgia 
Section. 
Some two years ago articles were adopted by the Na- 
tional Electrie Light Association providing for the or- 
ganization of geographical and company sections affilia- 


ted with the Association. 
the geographical section idea has become the connecting 
link between the work of the company section and the 
purpose of the parent body. Central station conditions 
vary according to location so that what the company sec- 
tion has come to mean to the individual station, the geo- 
graphical section brings to every station in its territory. 
No better plan could have been devised for securing unity 
of action and aim, for each new section gives the associa- 
tion a broader viewpoint tending to truly effect a well con- 
trolled organization of the electrical 
country. 


interests in this 


JOHN §. BLEECKER, 
PRESIDENT GeroreIa SecTION N. E. L. A. 


The first action taken to extend N. E. L. A. work into 
Southern territory was the formation of the Georgia State 
Section, October 20, 1910. The section started at that 
time with a membership of 11 class A and 25 class B mem- 
bers. At present, although there has been little time for a 
membership campaign, on account of organization matters 
taking up considerable time, the membership is well to- 
ward 50 and prospects of doubling this number in the 
next few months are good. 

The officers of the section are as follows: President, 
J. S. Bleecker, of Columbus Railroad Co., Columbus; vice- 
president, W. R. Collier of Georgia Railway. and Electric 
Co., Atlanta; secretary and treasurer, H. M. Corse of Co- 
lumbus Railroad Co., Columbus; executive committee, J. J. 
Cagney, of Central Georgia Power Co., Macon; Burdett 
Loomis, Jr.. of Ware County Light and Power Co., Way- 
eross; and R. P. Mayo of Augusta Railway and Electric 
Co., Angusta. 
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In the short time intervening 


The executive committee of the Georgia Section held 
its first meeting at Augusta, Ga., April 6, 1911, to discuss 
ways and means of promoting the common interests of the 
members aand to establish cordial relations with the publie, 
kindred associations and with manufacturers of electrical 
supplies. The results of this meeting form an important 
part of the section’s activities thus far and the proceed- 
ings are therefore given in some detail. The following 
appointments and recommendations for appointment were 
made by the president, J. S. Bleecker of’ the Columbus 
Railroad Co. As chairman of membership cominittee, W. 
R. Collier of the Georgia Railway and Electric Co., At- 
lanta. That a cireulating correspondence committee be 
appointed so that members desiring to ask information 
from other members should send _ their questions to the 
chairman of such circulating correspondence committee in 
sufficient number of copies for each member and the chair- 
man of the committee. The chairman to send out the 
questions to te various members, requesting them to send 
their answers to the chairman, made out in duplicate, the 
chairman to send one copy of the answers to the ques- 
tions to the member asking the questions and retaining the 
other copy in his files. The chairman to state in send- 
ing out questions that a complete file of answers may be 
obtained by writing to the member asking the questions. 
H. M. Corse of the Columbus Railroad Company, Co- 
lumbus, was made chairman of the circulating corres- 
pondence committee. A membership and finance commit- 
tee was appointed in the place of the existing member- 
ship committee with W. R. Collier as chairman, who passes 
on all matters relating to the expenses of the Section 
before moneys are distributed by the treasurer. Com- 
mittees on convention arrangements, convention papers and 
publie policy, were selected with chairmen as follows: P. S. 
Arkwright, president of the Georgia Railway and Electric 
Co., chairman of publie policy committee; R. P. Mayo of 
the Augusta Railway and Electric Co., chairman of the 
committee on convention papers, and C. B. Young chair- 
man of committee on convention arrangements. 

An invitation was extended to the executive committee 
by President Bleecker to hold the annual convention of the 
Georgia Section im Columbus, which invitation was ac- 
cepted. The date for this convention was set at about 
the last week in September, subject to change by the 
committee on convention arrangements, the: convention to 
last about two days. At this meeting SourHerRN Enxc- 
TRICIAN was appointed the official organ of the Georgia 
Section and the secretary instructed to furnish the edi- 
torial offices with the proceedings of all meetings for a 
report and publication, 


Aims, Plans and Prospects of Georgia 


Section. 
In view of the fact that the work and aim of the sec- 


tion may be new to a large number of readers, we publish 
in some detail, through the courtesy of the president, Mr. 
Bleecker, a report on the subject submitted by him: 

“Tt gives me pleasure to advise that the Georgia Sec- 
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tion of the National Electric Light Association has for its 
principles and reason for existence, the same broad and 
conclusive arguments of mutual benefit to central stations 
and their customers that have been for so many years the 
foundation of the suecess of the National Electrie Light 
Association, As stated in article 2 of the constitution, the 
object of the Association is to foster and premote com- 
mon interests of its members, advance scientifie and prac- 
tical knowledge in electric light and power matters and 
to establish cordial and beneficial relations with the publie. 


“The action on the part of the National Association a 
year or so ago in amending ‘its constitution so as to make 
possible the organization of geographic sections was en- 
tirely in keeping with the progressive thought of those in 
whose hands the management of the National Associa- 
tion has been placed, and the exceedingly gratifying result 
in increased membership of the Association and in the 
formation of State and geographic branches proves most 
conclusively the correctness of these farsighted plans. The 
Georgia Section is one of other geographie sections and 
necessarily gets its initiative from the National Association, 
but its particular field is Georgia. Its enthusiastic mem- 
bership is made up of central stations and their employees 
doing business in this State as well as the employees of 
electrical manufacturing and other closely related activi- 
ties who may be living and working within its borders. 

“At the organization meeting in Atlanta on October 
20th and 21st, 1910, it became evident that such a body as 
‘the Georgia section was needed to bring together those in- 
terested in electrical matters, who could in no other way 
suecessfully exchange experiences and benefit each from the 
other’s work. While there were not a large number in at- 
tendance at that meeting, those who were present were most 
enthusiastic and the business of organizing, drawing up 
constitution, electing officers and appointing committees 
was expeditiously and efficiently done. 

“The first and foremost plan of the Association, as 
expressed at that meeting, was to secure new members, 
recognizing that until such time as practically all the 
central stations in this State were represented in our mem- 
bership, the greatest advantage could not be derived by 
any one of them. This determination to increase the mem- 
bership has brought forth very gratifying results, the 
active membership reported at the meeting of the Execu- 
tive Committee in Augusta on April 6th being over one 
hundred per cent. greater than those actually represented 
at the organization meeting in October. There is no reason 
why this record should not be repeated during the second 
six months of the first year of our existence. The next 
most important object or really the most important ob- 
ject, but possibly only after the membership is large, is the 
interchange of views and experiences by correspondents 
and by convention. Even with the small membership of 
the first six months much in the way of exchange of ex- 
periences was accomplished through the office of the Secre- 
tary, who handled numerous questions and answers, re- 
sulting in great benefit to the companies particularly con- 
cerned. 


“The meeting of the Executive Committee, which was 
held in Augusta on April 6th, brought out the fact that 
the beneficial results of questions asked and answered dur- 
ing the first six months had merely whetted the appetite 
of the members for more, and a special committee to 
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handle this part of the work was appointed who would 
be governed by the general plan laid down by. the ex- 
ecutive committee for carrying it on. The selection of 
the SourHeRN EnercrricIAN as the official organ of this 
Section was a decided step in advance, giving to the 


officers and executive committee an opportunity to easily 


place before all of the members those matters on whieh 
they might be most interested. Some of the matters al- 
ready considered and discussed as well as those which 
will be taken up, may be described briefly as follows: 
Sign lighting, mill power, stream flow, municipal owner- 
ship, decorative street lighting, meter aceuracy, court de- 
cisions, development of water powers on public lands, un- 
derground distribution, street: lighting rates, reasonable 
return. on investment, power station economies, electric 
vehicles, direct reading: wattmeters and many others. 


“The meeting of the National Association May 29th to 
June 6th should greatly stimulate the activity of the va- 
rious geographic sections, and great hope is expressed 
by the members of the Georgia Section that at the eon- 
vention to be held in Columbus the last week in Sep- 
tember, the first year of the existence of this organization 
will go ito history as a successful beginning of a pros- 
perous eareer.” 


Yours very truly, 


JOHN S. BLEECKER, 
President Georgia Section N. KH. L. A. 


Convention of Mississippi Electric Associa- 
tion, State Section of N. E. L. A. 


At a meeting of the executive committee of the Missis- 
sippi Electric Association, held in Meridian, Miss., Janu- 
ary 19, 1911, Gulfport, Miss., was selected as the next 
place of meeting for the annual Convention, and June 20 
to 22, selected as the dates. Plans are now nearing com- 
pletion for an important convention meeting and all indi- 
cations point toward a large attendance. At the January 
meeting of the executive committee referred to, the Asso- 


ciation by the unanimous vote of all the member com-_ 
panies requested affiliation with the National Electrie Light 


Association as a State section.. This action was considered 
at the March executive meeting of the N. E. L. A. and 
approved, thus securing 


two strong and growing State organizations. 


The following papers have been prepared and will be 
presented at the different sessions: 


and Under.” “Steam Turbines, 750 K.W. and Under.” 


“Non-Condensing and Condensing, and Low Pressure Tur-— 
bines in Connection with Engines of 500 H.P. and Less.” — 


“Electrically Heated Appliances.” “Engineering Depart- 
ment of National Electric Lamp. Association.” ‘Relation 
of Our Employees to the Company and to the Public.” 
“The Necessity for a Commercial Department.” The eom- 


mittee on National Electrie Code requirements will also 


report. 
In the words of the Association’s secretary, A. Hi 
Jones, “The Association is decidedly alive and doing much 


good.” It is therefore urged that all members make early 
arrangements for the Gulfport meeting and also other cen- 
tral station men in Mississippi who plan to connect with — 


the organization. 


representation in the South by 


“Engines of 750 K.W. 
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taining information, 
to any particular style. 


opinion or fact in discussions: 


WATTMETER READINGS CHANGE, wHy? 
Editor Southern Electrician: 


(218) In our plant we have two 2300 volt, 60-cyele, 
3-phase generators. When the fields are increased or de- 
ereased the two wattmeter readings change, one increases 
and the other decreases, yet the total power is the same. 
Kindly explain this action, giving reasons for it. We are 
operating induction motors, and two 200 K. V. A. syn- 
ehronous motors. Would this load have anything to do 
with the actions referred to? : H. A. S. 

TUBE ILLUMINANT VS. INCANDESCENT. 
Editor Southern Electrician: 

(219) Kindly publish the arguments of comparison 
of light distribution by the tube illuminant nd incandescent 
of same candle power, such as the Linolite, mereury vapor 
lamp, Moore tube aand tungsten and earbon incandescents. 

LSE. ay 
WHY DID FUSE BLOW? 


Editor Southern Electrician: 


(220) I would like to see an explanation of the ac- 
companying diagram which shows connections for house 
lighting on a 3-wire A. C. system using 110 volt lamps. 
Explain why two wires on the line side enter the meter 
and three leave it. Also give schematic 
euits in meter to accompany explanation. 
Thomson high torque, 3 wire, 220 volt, A. 


drawing of cir- 
The meter is a 
C. Explain the 


CUT-OUT 


HOUSE CRTS 


THREE-WIRE House CIRcurrTs. 


use of the particular cut-out shown. How many circuits 
ean be taken from it? Indicate the general arrangement by 
marking on diagram a few lamps. Fuse marked No. 2 
blows continually when an electric iron is used on circuit 
8 and 9. The iron is rated 110 volts at 3.3 amperes and 
the fuses are 10 amps. Please explain why line fuse goes. 
CoACB, 
EXPLANATION OF HOUSE WIRING. 
Editor Southern Electrician: 

(221) Kindly request from your readers an explana- 
tion of the 3-wire A. C. distribution system such that 110 
volt lamps can be used connected across any two wires. 
Furnish diagram for such a system, showing line entering 
house, switch and meter connections, also fuses and wires 
leaving fuse block to lamps. ss 

COOPER-HEWITT LAMP. 
Editor Southern Electrician: 
(222) Kindly explain the production of light by the 
Cooper-Hewitt lamp and why it is necessary to tilt the 
tube in starting it. Cr Go.P: 
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Questions and Answers from Readers. 
es tons and Answers trom Neaders. 


We invite our readers to make liberal use of this department for the discussion ‘of questions as well as for ob- 
opinions and experiences from other readers. 
All material is properly edited before publishing it. 
tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 
All published matter is paid for. 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


This department is open to all. 


a 


5-PHASE POWER BY TWO WATTMETERS. 
Editor Southern Electrician: 
(223) 


cent power factor exists on 


Kindly advise if it can be assumed that 100 per 
a three-phase cireuit when the 
Does the 
nature of the load have anything to do with making the 
readings equal? C. L. M. 


two watimeters used give the same reading. 


DIAGRAM OF MOTOR CONNECTIONS. 
Editor Southern Electrician: 

(224) Kindly publish the following questions in the 
question department of SourHeRN Execrrician: How 
shall I proceed to connect a 19 horsepower 220 volt shunt 
motor and also a compound wound direct current 220 volts 
motor to a system? Give sketch of connections, fuses, start- 
ing box and fuses. In connecting to line, how ean I tell 
which is the positive or negative lead without the aid of 
instruments? How can I find the positive and negative 
pole pieces, and how must the brushes be set in relation to 


them? Give also a sketch of a ground detector. IL. A. 
t=} 


SOLDERING FLUX. 
Editor Southern Electrician: 
(225) Kindly request readers of SouTHERN ELECc- 
TRICIAN to submit a receipt for making a flux for solder- 
ing cable to carbon brushes which he has found sue- 


LA. C; 


cessful. 


Charging Storage Battery, Ans. Ques. 188. 


Editor Southern Electrician: 

In answer to question No. 188, I wish to give the fol- 
lowing: There should be no trouble charging the battery 
mentioned with a compound wound generator, providing 
the generator voltage is high enough to overcome the volt- 
age of the battery, but in the instance given this is not the 
ease, as is shown by the following: 

We will say that each cell has 1.5 volts at discharge, 
then the combined voltage of the 60 cells at discharge would 
be 601.5—90 volts. As the generator gives a voltage of 
110, this would give a working voltage amounting to 110 
volts less 90 volts—=20 volts at discharge. Then at full charge, 
which is 2.5 volts per cell, the battery would have a volt- 
age equal to 602.5150 volts, or 40 volts above generator 
voltage, but this could not happen when the 60 cells are being 
charged from a 110. volt cireuit, because when the battery 
was ‘charged up to 110 volts, the eurrent would cease to 
flow in either direction. In order to charge the 60 cells 
from a 110 volt cireuit it would become necessary to charge, 
say 30 cells of the battery, which would give the generator 
a working voltage of 110—(30%2.5)—=35 volts above the 
voltage of the batteries when they are fully charged, and 
110—(301.5))—65 volts at discharge. 

H. R. WILuiAmMs. 
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Charging Storage Battery, Ans. Ques. 188. 


Editor Southern Electrician: 

In answer to question No. 188 republished in April from 
the January issue, W. T. R. may possibly find the follow- 
ing information of some value in the solution of his storage 
battery problem. The e. m. f. allowance for charging each 
lead storage cell must be about 2.7 volts, so that with 60 
cells in series there would be required 2.760162 volts 
charging EF. M. F. 

The 110 volt machine would therefore have to be op- 
erated at a voltage nearly 50 per cent in excess of its rating 
in order to change the number of cells in series, and it is 
hardly probable that the machine could do this unless it 
were specially designed for the purpose. If the require- 
ment were merely to charge the battery without regard to 
any operating conditions, we might connect it up with 30 
cells each and charge each set separately or connect them 
in parallel as shown in the sketch, Fig. 1. The amperage 
of the two sets connected in parallel in this way woould be 
twice the amperage of a single cell, and must not exceed 
the ampere capacity of the machine. A rheostat R should 
be connected in series with the battery as shown, in order 
to provide a means of adjusting the current to the required 
amount. This rheostat, it should not be forgotten, must 
be of a capacity to carry the current continuously, as a 
portion, at least, of it will be constantly subject to undue 
heating. 
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DiaGRAM FOR BatreRy AND Booster. 


The arrangement of the battery I have here shown can- 
not, of course, apply where it is to be used at the same 
time, with the dynamos supplying current to the line and 
is, In operating vernacular, kept “floating on the line.” That 
is, it is kept constantly connected with the eirenit and as- 
sists the dynamo during the high or “peak” loads and is 
charged during the light load periods. To work the battery 
in this way, it will be necessary to operate a “booster” in 
connection with it. This “booster” is a small dynamo 
driven at a constant speed and. connected in series with the 
storage battery across the circuit mains. During light load 
periods the “booster” voltage opposes that of the battery 
and assists the main dynamo to charge the latter. When 
the load exceeds the capacity of the dynamos the “booster” 
e. m. f. reverses and aids the battery to discharge into 
the line. 

In Fig. 2 is shown the general scheme of connections 
for the device. The explanation is as follows: The series 
field F of the booster dynamo is in two sections, K and L, 
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see Fig. 2, and wound so as to oppose the shunt field S. 4 
Section K  earries the current from the main dynamos D, . 
which maintains practically a constant current. The line 
current circulates in section L and varies with the load 
on the line, thus varying the series field strength in ae- 
cordance with the load. ; 
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Fig. 1. Diagram FoR CHARGING BATTERY. 


When the load is greater than the capacity of the main 
dynamo, the strength of the series field exceeds that of 
shunt field, and thus gives the booster e. m. f. such a diree- 
tion that it adds to the battery e. m. f., helping the latter 
to discharge to the line. When the line current is less than 
the capacity of the dynamo, the shunt field overpowers the 
series field, reversing the booster e. m. f. so that the latter 
is added now to the dynamos e. m. f. and helps to charge the  —- 
battery. A and A’ are ammeters connected in the battery 
lead and line respectively. As shown, A indicates in either 
direction and shows whether current is flowing from or to 
the battery. The shunt and series fields of the booster are 
so proportioned that when the line ammeter A’ indicates a 
current just equal te the dynamo capacity, the pointer of 
ammeter A will be at zero, thus showing that the battery 
is neither receiving nor delivering current. 

- Victor C. VANCE. 


Charging Storage Battery, Ans. Ques. 188. 


Editor Southern Electrician: ‘ _ § 

Referring to question No. 188, I do not believe it would 
be advisable to make changes in the field windings of W. 
T. R.’s 110 volt generator. Increasing the ampere turns _ 
on the field to give the required e. m. f., of about 170 volts 
with 60 cells in a series, at the ammature terminals would 
strain the insulation and in all probability cause a burn- 
out. If W. T. R. will split his battery into 30 cells each 
and charge the two sets in parallel, I believe he will find a 
it to work satisfactorily. This will require a maximum e- a 
m. f. of about 90 volts. A. H. MrroHsELy,. 2 


Charging Storage Battery, Ans. Ques. 188. 
Editor Southern Electrician : 

In reply to question 188 of the April issue, I wish to 
say, that the voltage of a 60-cell storage battery when fully 
charged would be 602.5—150 volts, and on discharge the 
voltage should not read less than 1.7 volts per cell, or 102 
volts for the battery. In charging a storage battery the 
supplied voltage must be just enough higher than the 
latter voltage to foree normal current through it. 
So with a 110-volt generator, running at normal 
speed, it would be impossible to charge a 60-cell bat- 
tery which would possibly require 170 volts on a fin- 
ishing charge. If the generator is to be used only for 
charging the battery, and its mechanical construction is such 
that it will stand a 40 per cent increase in speed, it could 
be used. An extra shunt field rheostat should be inserted in 


oe 


_ poorly expressed since the induction generator, 
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3 the shunt field Bintit, so as to limit the eurrent in it to — 


approximately the same value as when operating as a 110 
volt machine. Unless this is done the field coils would 
carry more than rated current and thus get too hot. The 
series field winding should be disconnected from the arma- 
ture cirewit and connected in series with the shunt field, 


SERIES FIELD SERIES oe 
x 


CHARGING 


ORIGINAL 
CONNECTIONS CONNECTIONS 
N10 VoLTS ifefefofof af af tf 
CIRCUITS FOR CHARGING STORAGE BATTERY. ‘ 


being careful to see that it helps to build up and not weaken 
the shunt field winding. The following diagram may be of 
assistance in changing to series field. A. L. Utz. 


Induction Generator Discussion, Ans. 


Question No. 185. 


_ Editor Southern Electrician: 


I note a discussion of question 185 in the May issue 
by Mr. Zuch in which he says that my statements con- 
cerning power factor are erroneous, and then without ex- 
plaining just what he disapproves of, proceeds to discuss 
a phase of the subject that I did not mention and having 
little bearing on those features that I did discuss. Mr. 
Zuch, is quite right when he says that the internal power 
factor of an induction generator is the same as that of 


the lines to which it is connected when in operation. Noth- 


ing in my article that would warrant anyone in supposing 
that I thought otherwise. I think, however, that the way 
Mr. Zuch expresses himself at this point is not quite clear. 


He says that the induction generator operating on an in- 


This is 
which re- 
quires that its current be leading, can never adjust itself 
to a system in which the current is lagging, that is, an 
inductive cireuit. That is to say it would not generate at 


duction cireuit would tend to adjust itself, ete. 


_ all if the circuit were only induetive. 


Of course an induction generator may operate on a 


z system of which the load is largely inductive if there be 


erator is not lagging but leading, 


a synchronous machine of sufficient capacity on the sys- 
tem. In this case the power factor at the induction gen- 
since the synchronous 
machine over compensates the lagging current of the exter- 


nal load, by the amount of leading current given by the 
_induetion generator, which leading current is balaneed by a 


the system, both motors and generators. 


similar amount of lagging current from the synehronous 
machine. Thus we see that the power factor at any ma- 
chine is the resultant of the power factors of the rest of 
If we have an 
induction generator it supplies leading current which is the 
same in effect as consuming lagging current, therefore it 


_has the same effect whether used as a motor or generator. 
The synchronous machine if sufficiently excited gives lag- 
ging current as generator or consumes leading current as 
_ motor, both actions being the same in effect and just the 


opposite to the induction machine, 


al 


* 


Mr. Zuch in his discussion repeats my second state- 


‘ment and therefore I can only conclude that he disagrees 
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with the first one in which I said that the induetion gen- 
Also his remark 
concerning its tendency to adjust itself would indicate the 
same erroneous conception. As a matter of facet the in- 
duction generator will adjust itself when connected to the 
system, but it will do so by taking lagging eurrent from 
the synchronous machines, or what is the 
will give leading current to them. Thus it wil! have pre- 
cisely the same effect that an induction motor would, that 
is, it will lower the power factor still further. Of course 
sinee the powerfactor is the cosine of te angle of phase dif- 
ference between the current and voltage it will be at its 
maximum of unity when the vector sum of the lagging: 
and leading currents is zero. Therefore if either one be 
greater than the other, the power factor will be less than 
unity and could be raised by increasing the smaller com- 
ponent. Since in the great majority of cases the lagging 
current of the system is the greater, it is decidedly wrong 
to suppose that the power factor could be improved by 
increasing the lagging current by the use of an induction 
machine. Also there is no reason why there should ever 
be occasion to use an induction machine to balance the 
leading current of the synchronous machines since’ they 
can be made to operate at any power factor either lagging 
or leading by varying the field excitation. In the origi- ° 
nal question, it is very plainly asked if the induction 
generator will raise the power factor, the same as a syn- 
chronous motor. My answer is emphatically no, it will 
lower it still further. 


erator does not raise the power factor. 


same thing, it 


If the power factor of the cireuit external to the indue- 
tion generator be constant and leading and lower than that 
required by the generator, that is, the leading current. be 
greater, the generator will excite and its voltage will rise 
until the increase of exciting admittance, due to satura- 
tion of the magnetic circuit, causes its power factor to fall 
to equality with the external cireuit. This condition, how- 
ever, does not exist in the case under discussion, for the 
external power factor is not fixed either in value or in di- 
rection. It will depend entirely upon the generator itself. 
If the generator be an induction machine and therefore only 
capable of giving leading current the power factor will be 
leading and of the value required by the generator at that 
particular load. If, however, it be a synehronous machine 
the power factor will be either lagging or leading or unity 
according to the adjustment of the field excitation. 

This must not be construed to mean that a generator 
ean determine the power factor of the load, but rather 
that its share of the leading or lagging current may be ad- 
justed by means of the field rheostat. I would refer the 
reader at this point to my answer to question 198 in the 
April issue, particularly the last part of the third para- 
graph on page 163. It will be understood that the power 
factor (the lagging current) is determined by the load and 
if it is not furnished by the generator under discussion it 
must necessarily be furnished by some other synchronous 
machine of the system, either motor or generator. Sup- 
pose we have three synchronous generators in parallel with 
an induction generator on a load consisting of induction 
motors, lights, ete., with a two. 
The power factor of the load without 
motors will be lagging, but by their use we ean raise it 
to unity so that the synchronous machines need only sup- 
ply the lagging current of the induction generator, or if 


synchronous motor or 


the svnehronous 
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it is large enough we can make it supply that also so that 
the power factor at the synchronous generators will be 
unity. However even in this case if their fields are not 
equally adjusted there will be wattless cross currents be- 
tween them, that is, their individual power factors will not 
be unity. Wemight consider that the one with the weaker 
field excitation were similar to the induction machines 
which have none at all, and then we will more readily un- 
derstand why it takes lagging current. As a matter of 
fact power factor is simply a question of magnetising 
eurrent anyway. We have a certain line voltage which all 
the machines must generate (neglecting IZ drop) both mo- 
tors and generators. If they have not sufficient field ex- 
eitation to do so they will take magnetising (lagging) ecur- 
rent from those that have more than they need. Obvi- 
ously the induction machines will take the most since they 
_have no direct current fields at all, although synchronous 
machines can be readly adjusted to do so. 

Referring to the ability of an induetion zenerator to 


adjust itself to the external power factor I should say 
that it does not do so even in the case when the power 
factor is leading, but rather it adjusts the external power 
factor to suit its own internal power factor, which internal 
power factor varies somewhat with the generator load. 
‘Mr. Zuch has this just backwards, for he says that the in- 
duction generator would adjust itself until the power fac- 
tor required by the external cireuit eoincides with the 
internal power factor of the induction generator. He ev- 
idently thinks that the external cireuit has a certain fixed 
power factor and the induction generator has a variable one 
that can be adjusted to suit it. This is not so, for the induc- 
tion generator has a certain fixed power factor for a given 
load and voltage and it is the external power factor which 
must vary to suit it. Mr. Zuch’s misconception is evi- 
dently due to his failure to consider the part that the 
synchronous machine plays in the matter. He very nat- 
urally concludes since the power factor of the external load 
has a certain fixed value, independent of the generators, 
that the generators must do the adjusting. That is quite 
right (neglecting for the present the synchronous motors) 
but it is the synchronous generators that vary their power 
factor and not the induction generators. If we should 
remove a large induction generator, the power factor of 
the synchronous machine would change, but if we re- 
moved the synchronous machine the power factor of the 
induction generator would not change, its lagging current 
would be taken care of by the other synchronous: machine. 

As I stated before the power factor at the induction 
generator is not that of the external load, but is result- 
ant of the load power factor with that of the synchro- 
nous generator, is variable to suit the induction generator, 
and is leading, otherwise the induction generator would not 
generate. 
uncertain as to whether it is the power factor of the in- 
duetion generator or of the external ecireuit that varies 
with the voltage. As a matter of fact the power factor 
of any induction machine varies very little with the volt- 
age except in the unusual and undesirable ease when it is 
working nea? magnetic saturation... Also since the ex- 
ternal load consists of induction motors and other appa- 
ratus of constant (approximately) power factor it will not 
vary with the voltage. It is the synchronous machines, 
either motors or generators, whose power factor varies and 


SOUTHERN ELECTRICIAN. 


Mr. Zuch’s statement would indicate that he is’ 
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thereby adjust the resultant power factor to that required 
by the induction generator. 

In order to make this more easily understood we will 
consider the case of a synchronous motor operating from 
an induction generator without any other apparatus in 4 
the system. If the generator should not have sufficient lead- 
ing current its voltage will be low since the leading current 
(leading generator current) is what magnetises it. Also if _ 
the applied voltage (line voltage) at the motor is low — 
it will cause it to take leading current, the: result being — 
that the two machines will strike a balance at that point at 
which the generator voltage is lower than the motor volt- _ 
age by just the amount that is necessary to cause the re- — 
quired leading current. 


In conclusion, under the conditions that are implied in 
the original questions, such as usually are found, the power 
factors of the external load and of all induction ma- ¥ 
chines, both motors and generators, are practically con- , 
stant for slight variations in load and voltage, and all 


variations in power factor caused by connecting in indue- 


tion machines are taken care of by the synchronous ma- 
chines, either motors or generators, said change of power 


factor being an increase of lagging current whether the — ig 


induction machine be a motor or generator. The power 
factor at any given machine is the resultant of the rest of 
the system and is determined by the relative adjustment 
of the field excitation of the various machines. Such ma- 
chines as are deficient in excitation, as under excited syn- — 
chronous machines or induction machines, will consume lag- 


ging (magnetising) current while the- rest will either op- 


erate at unity power factor or will consume leading current. 
The reader is here reminded that consuming lagging current E 
as motor is the same as supplying leading current as a gen- 
erator, and consuming leading current as motor is the same 
as supplying lagging current as generator. From the fore- _ 
going we will see that the induction generator does not un- P: 
der any circumstances raise the power factor that is made _ 
low by induction motors. T. G. Sepet. e 


Distribution Systems, Ans. Ques. No. 202. 


Editor Southern Electrician: fs 
In reply to question 202 appearing in your March issue, _ 
I offer the following: In England it is generally consid- 
ered advisable to adopt the following transmission and dis- — 
tributing systems in districts and for loads of the stated 
nature: Districts 2 miles in diameter with load uniform 


and population dense—440 volts D. C.; distriets 1 mile 


in diameter with load uniform and population dense, 3 


wire 440 volts D. C.; districts 114 miles in diameter with 3 
heavy load within erie mile, 3 wire 440 volts D. C.; dis- 


tricts 144 miles in diameter, sparsely ° popnlated inte 
phase A. C.—(in the ease of scattered villages, transform 
down in the houses or in substations at the center of yvil- 


lages; districts 3 miles in diameter, high tension D. C. or 


A. C. transformed to low tension D. C. before distribution; 
districts over 3 miles in diameter, extra high tension A. C. 
transmission, step-down transformers or converters at load z 
end of line. : 72 

In the present ease the choice seems to lie between three . 
phase A. C. and three wire D. C. If the motor load now 
forms, or is likely in future to form, the greatest part of 
the total load, single or two phase A. C. at once becomes — 
undesirable and unless a great extension of the demand is — 
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nticipated, D. C. assumes many advantages over three circuit. The writer would be pleased to have Mr. Bates 
hase supply, especially for such short distances as the verify his statement as made in the above referred to 
resent. Supposing three phase supply to be adopted, it answer. L. McCoy. 
would be advisable to transmit power overhead to a static ———$$$____ 
nsformer substation located centrally in the load area. P. F. of Motor Load, Remarks on Question 
‘With three phase supply throughout the latter, there need 
No. 205. 

be no moving machinery i in the substation which may there- ; 

ore be locked up except during switehing period. If de- “or Southern Electrician: 

‘sired, switching could be controlled from the power station Tn regard to Mr. W. A. Bates’ answer to Question 205, 
through pilot wires. This would hardly be necessary in the 1” which he states that the power factor of an induction 
‘present case. The nature of the machines driven or the M™otor circuit 1s usually the same in the different phases 
personal inclination of the owners might preclude three ®"d that a single phase wattmeter inserted in one phase 
Phase motors being installed and in that case it would cer- Will indicate one-third of the power supplied, I was sur- 
MRinly ‘be ndvisable to lay down a 3 wire D. C. transmis- Prised that anyone pretending to have a knowledge of 
‘sion from the central station. The distance of transmis- P0lyphase currents could make such a statement. For 
‘sion is here so short that it is by no means certain that stance, if single phase wattmeters be connected in two 
aD. C. supply would not be preferable in any case. The phases and their potential leads be connected to the third 
higher efficieney of transmission of the high tension alter- Phase, as is done in taking wattmeter readings with single 
Rating current scheme and the saving in line copper are phase meters on polyphase cireuits, a condition will exist 
heavily discounted by the capital cost of the substation and whereby the two meters will read nearly the same so Jong 
“static transformers required and by the well known ad- as the load is balaneed and the power factor remains at 100 
-yantages of D. C. for general eleetrieal supply. A three per cent. As the power factor drops, - one meter reading 
wire D. C. line could presumably be supplied by the ex- will drop much more rapidly than the others until the power 
_isting rotaries, factor reaches 50 per cent., when the one meter reading 
‘ In any ease three phase current is preferable to single will reach 0, going to negative as the power factor goes 
or two phase supply where motor loads have to be operated. below 50 per cent. The power supplied at all times is the 
400 to 500 volts, D. C. or A. C., is a convenient pressure algebraic sum of the readings of the two meters. As the 
at which to supply large motors, while 100-200 volts is suit- power factor of an induction motor load is always below 
able for lighting circuits, the higher pressure having the unity and decreases as the load deereases but not in pro- 
‘advantage that small motors can be economicaly supplied portion to the load, it is only posible to get an approxi- 
thereat. In the present instance, no consumer appears to mate reading with a single phase wattmeter. This is 
“warran! high tension supply in bu'k. ‘There would be no done as follows. Number your phases 1, 2 and 3. Con- 
difficulty in running the lighting load frem A. ©. mains nect the wattmeter in No. 1 with potential from 1-2 and 
“unless the frequency were exceptionally low. The lower read. Maintain the same condition of load, ete., and 
the frequency, down to say 25-30 eyeles, the better from connect the meter in No. 3 with potential from 2-3 and 
ihe. point of view of large motor supply but the worse read. Now if your power factor is above 50 per cent. 
from the lighting standpoint. Ares are considerable less the power will be the sum of the two readings, while if 
efficient and generally satisfactory on A. C. than on D. C. below 50 per cent. it will be the difference between the two. 


‘supply, but filament lamps, including even metal lamps of _ SINGLE-PHASE ON THREE-PHASE SYSTEM, ANS. 
recent types, show practically equal efficiency and lon- QUESTION NO. 206. 


-gevity on both. I would state that it is considered better practice to use 
_ Tn the writer’s opinion, three wire D. C. supply with one phase only in cases of the sort mentioned, as 70 per 
400 to 500 volts between outers, would best meet the needs cent. of the rated capacity of the alternator is available. 
of the present case. From the consumer’s point of view, If the load is divided, a Seott connected transformer would 
'D. C. supply would certainly be preferable and this would supply a two-phase cireuit very satisfactorily. Any sort 
be almost as cheap, if not cheaper, than a 220 volt A. C. of a balance coil will unbalance the alternator and at the 
‘transmission and the entailed additional high tension equip- same time cause a lower power factor than would other- 
ment. A precise determination of the relative efficiencies wise be the ease. 


of the several systems available may be readily effected RAISING P. F. BY SYNCHRONOUS MOTOR, ANS. 
“when the magnitude and distribution of the various loads QUESTION NO. 214. 
are known. Thence a final decision may be made by con- It is found most satisfactory in using synchronous 
sidering the eapital cost and operating conveniences of the motors as rotary condensers, to install them of such capac- 
“alternative scheme. From England by Crc. Toone. ity that they will deliver about 70 per cent. of their rated 
; gn ras capacity in power, the other 30 per cent. being leading 
Remarks on Answer Question No. 205. wattless current. Except where the motor is of special 
Editor Southern Electrician: design, it is not practical to over-excite the field more than 
In looking over the questions and answers of SourH- would be the case under above conditions. 
ELECTRICIAN, issue of May, 1911, on page 213 ap- _ C. L. Hayward. 


ee an answer to question number 205. It is the voi. ras eed 
Writer’s belief that the statement made about metering a Single-Phase Load on 3-Phase System, Ans. 


3 phase induction motor load with a single phase watt- Question No. 206. 
_ meter and using a multiplier of 3 is not sufficiently aceu- Editor Southern Electrician: 
tate for practical purposes, as the accuracy of the watt- In regard to the inquiry of A. F. L. in question 206 of 


meter is affected more or less by the power factor of the the April issue, I will state that the use of the balance coil 
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to get single phase connection on a three-phase system is no fuses to protect line. When the motor has reached full 
speed (or nearly) the starting apparatus is cut out and 
replaced by fuses. This reduces the excess fuse capacity 
at starting and also) heating of fuse which reduces its 
carrying capacity. - = 

I usually allow the following fuse capacity under the 
above conditions: 2 amp. per H.P. for 440 volts, and 
4 amp. per H.P. for 220 volts. This may be raised some- 
what as this type of motor will stand 100 per cent over 
load for short periods. If the overload comes on slowly 
and the fuses are large, the motor will heat to a dan- 
gerous point before blowing the fuses. As an instance in 
point, I will cite a 90 H.P. motor which would under 
proper operating coonditions pull just full load, 100 amps, 
at 440 volts. This motor at times would pull as high as 
350 amps. for one or two minutes at intervals of about 
five minutes. It has stood for this treatment for over 
a year and has given no trouble. A READER, 


satisfactory in those eases where a voltage greater or less 
than line voltage is desired. The balance coil serves to 
foree the current to divide equally thus making two wires 
of the three-phase system a return for the third wire. The 
connections for a voltage less than line voltage i is shown in 
the sccompanying diagram. 

If full voltage is required for single phase connections 
equally good results are obtained by placing the load across 
any one of the phases and in this way making the balance 
coil unnecessary. Unbalanced conditions should always be 
guarded against in order to obtain efficient operation of 
the 3-phase system. It is claimed that a three-phase gen- 
erator will deliver only 75 per cent. of its rated capacity 
in single phase current between any two conductors, with 
the same heating as when delivering three-phase load. The 
potential difference of phases when running as single 
phases are usually required, however regulators in this 
feeder may be used to take care of these differences which 


Raising P. F. by Synch. Condenser, Ans 
Ouestion No. 214. 
Editor Southern Electrician: S 
Tt is entirely practical for T. C. M. to raise the power — 
factor of the system referred to in question 214 of the 
May issue, from 70 per cent to 90 per cent by means of a 
Synchronous motor. The 38 horsepower load need not he 
given questionable consideration because of the motor 
installed is of a size sufficient to raise the power factor 
it will carry the 38 horsepower load, it bemg a small per- 
cent of its capacity available for mecl.anieal load. 
The size of synchronous motor may he determine as 
follows: With a delta connection and 70 per cent. power 
factor, the apparent power is=1402300\/3—556 K.Vem 
A. The wattless component referring to the diagram is — 
A.C. which equals \/ (5567-400?)—392 K.V.A. This watt- q 
less energy is now being supplied by the generators, 
When operating at 90 per cent power factor, the appa-— 
rent load is 400/.9—445 K.V.A. and the wattless energy — 


Single Phase . 
Load 


Balance Corl. 


SINGLE-PHASE CONNECTION TO 3-PHASE MACHINE. 


in a well layed out system will be small. Three phase 
motors operated on the system and synchronous apparatus 
also takes care of these differences and tend to bring about 


balanced conditions. The principle reason for installing a 


three-phase generator for single-phase operation is on ac- 
count of the fact that it is cheaper than the single-phase 
machine. With proper arrangement of circuits and by 
use of regulators good results as to regulation can be ob- 
tained. H. F. Boru: 


under these conditions equals \/ (445*-400°)—195 K.V.A. 
The capacity of this synchronous motor now can 
be taken as, equal to the difference of the wattless compo- — 
nents at 70 per cent. power factor and 90 per cent. power 
factor operation. Thus 392 — 195 — 197 K.V.A. is. the 


capacity of the machine. 2 
It is claimed that the greatest efficiency of the motor can — 


Fuses for Induction Motors, Ans. Ques. 209. 


e Ee - 
Editor Southern Electrician: ; 


I have been interested in your Guesiuad and Answers Ss FE. 
Department for some time, as I have problems continually © oe € 
coming up that I do not understand. I. am always glad to LVF il 
help others and as I have charge of over 2000 H.P. of a ae ; 
induction motors, I believe the following will help H. A. P. x = a 
out in trouble mentioned in the April issue: H. A. P. x <2 ry 
does not state the actual operating conditions of his 50 > ® ee a 
H.P. motor, however the fuse capacity all depends on the z 598 a 
following: Means of starting—starting with no load—full S35 E ‘g 
load—or overload. Large induction motors are usually Se i Thue RV = = 
started with compensator, auto starters or internal resist- is 
anee. The first devices are usually composed of reac- Diagram or Erzcrrican RELations. ¥ 


be obtained when so operated that 71 per cent. of the ca-— 
pacity is used for mechanical load and 71 per cent. for 
correcting power factor. It would therefore be probably — 

best if possible to install the motor where a considerable — 
H.P. of induction motors could be replaced. While the 


tance coils which reduce the line voltage and thus also re- 
duce the large current flow on the sudden starting. 
Small motors up to about 10 H.P. can be started with 
plain knife switches. For larger sizes the usual practice 
is to start the motor with starting apparatus in cireuit, but 
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-or a 300 K.V.A. inachine. 


eapacity would be somewhat larger than 197 K.V.A. which 
is required from the synchronous motor as wattless K.V.A. 
leading, a synchronous motor of a size to supply this as 
70 per cent of its rated input would be about 298 K.V.A. 
If only the 38 horsepower me- 
chanical load is desired, however, the 200 K.V.A. machine 
is large enough. It is of course wise to install the 
machine on the customer’s premises in order to reduce the 
transformer, aand line losses and to improve the regula- 
tion. However, it may be installed at a substation in 
ease such is near the customer. 
H. L. Wiuuramson. 


Cost and Design of Electric Signs, Ans. 
Question No. 210. 
Editor Southern Electrician: 

Permit me to supply in a meagre way the information 
requested by H. H. C., in question 210 of your April 
number of the SourHerN Evecrrician. Electric signs are 
universally sold by the manufacturers to central stations 
at a certain price per letter, depending on the size of the 


letters. The following is a seale of list prices for each 
letter : 
PESTS is eae i | $ 6.00 per letter...... 
Jy. V0 bp ea eee pe atee 8.00 per letter 
COA) ie as Sy 9.00 per letter 
PAPI BIS Actos «3 ape sR < oe Ste 10.00 per letter 
AL NG UIC OES RS SMe Re 11.00 per letter 
SMMC Ro ics 5-2 «ois pad 15.00 per letter 
PORTICO Prec eBid ets ROE 20.00 per letter 


A discount ranging from 15 per cent to 
is given to the trade on above prices. 


40 per cent 


SOUTHERN ELECTRICIAN. 


height. The total eost of this sign, using Tungsten, low 
voltage lamps, would be as follows: 
Item No. 1. Sign, 24-16 inch electrie letters, with 


hanging ring complete...................... .$192.00 


Item No. 2. 168-4 ¢.p. Tungsten lamps at 40¢ ea... 67.20 

Item No. 3. 1K. V. A. low voltage transformer, 
Tato. 110/10’ ..cetne 1. sae foes a SE 18.00 
Item No. 4. Erecting and connecting........... 15.00 
otal iy oud ta le ee eee ee ae at oe A BBO 0 


Sketch No. 2 shows a sign reading J. J. Brown, Shoes, 
in a 12 inch electrie letter, with a rabbit jumping border. 
The cost of this sign is as follows: 

Item No. 5. Sign with motor and flasher and hang- 

AUP PING fos... tee Ee we. $361.00 
Item No. 6. 366-4 c.p. Tungsten lamps at 40e ea... 146.40 
Item No.7. 1% K. V. A. transformer, ratio 110/10 18.00 
Item No. 8. Cost of erecting 25.00 


4-30) 6 @ @ 06 6) 00 6. 6..6:-@ 6 6.6 


Eotals 223... fo. Ve te Ae hae $557.40 
Sketch No. 3 is a sign similar to sketch No. 2, but has a 
crawling snake border, 
The cost is as follows: 
Item No. 9. Double sided sign, with motor and 
Flasher and complete hanging ring.............. $288.00 
Item No. 10. 258-4 ep. Tungsten lamps at 40c... 103.20 
Item No. 11. 14% K.V.A. transformer, ratio 110/10 25.00 
Item No. 12. Cost of erecting 25.00 


the letters being of the same size. 


$441.20 
The prices above are list in every case and, as stated 
before, are subject to discounts. If H. H. C. is connected 
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DESIGNS FOR A SMALL SIGN. 


Stationary or flashing borders are charged for on the 
basis of so much per linear foot on both sides of the sign, 
the average price being about 50 cents per foot for sta- 
tionary, and $1.50 per foot for flashing borders. The 
motor and flashers range from $10.00 up, depending on 
the size, ete. 

In question 210, H. H. C. has not stated the size of 
letters required. Therefore I beg to suggest the follow- 
ing: In sketeh No. 1, which is shown above, I have as- 
sumed the letters to be of grooved type, 16 inches in 


with an electric company he would be entitled to discounts 
that would reduce the cost considerably. 

The eost of erection will vary and depends entirely 
upon the type of building and local conditions. The cost 
of maintaining such signs would depend on prevailing 
rates, but a number of companies connect such signs on 
their circuits on a flat rate basis. A profitable rate for 
4 e. p. Tungsten lamps would be 8 cents per lamp per 
month, giving free renewals, the consumer purchasing the 
first installation of lamps. The sign could burn an aver- 
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age of 135 hours per month, same being turned off by the 
company at stated hours. This rate is given by the Cen- 
tral Station with which the writer is now connected. For 
further information on signs I would suggest that H. H. C. 
‘address T. E. Valentine, Valentine Sign Co., Atlantic 
City, N. J. E. J. Mora. 


Lighting rcrester. Trouble Ans. Ques. 217. 


Editor Southern Electrician: 

Replying to the trouble experienced by W. R. K., with 
electrolyte lighting arresters, I will give the following 
suggestions: There are so many operating conditions 
which would cause objectionable potential stresses between 
conductors and ground, that is impossible to accurately de- 
fine the cause of the burnouts mentioned, without more 
specific information. In general, however, generators of 
such high voltage and small capacity necessarily have a very 
high self-inductance, which permits the high-frequency cur- 
rents set up by charging the arresters to induce extremely 
high potential stresses between the machine winding and 
ground, and between the end turns of the generator coils. 
In the first case this results in the insulation being pune- 
tured to ground, and in the second ease, in short-circuits 
between turns, but in either case allowing heavy currents 
from the generators to flow through the damaged coils and 
burning them up, without flowing through the arrester 
fuses or the cireuit breakers. 

Installing properly designed choke coils in the genera- 
tor leads, and grounding the generator neutrals, should 
materially lessen the dangers of burnouts. It is possible 
that the insulation of the generator coils has deteriorated 
to such an extent that it would be advisable to re-wind the 
machines with new coils. However it would be wise to 
make more thorough investigation before reaching a de- 
cision. Other considerations which would enter into the 
study of this trouble would be the capacity effect of a 
cable system, and the resonance effect of a combined eable 
and overhead system, either of which conditions would 
have a decided bearing on the ease. 

If any further discussion of the case is desired, I will 
be glad to give any information that I can, or will be glad 
to correspond with the person having the trouble. 

C. H. Browarp. 


Lighting Arrester Trouble, Ans. Ques. 217. 
Editor Southern Electrician: 

The trouble experienced by W. R. K. is one which sel- 
dom exists, for apparatus of standard design should not be 
damaged when charging the electrolytic arrester. How- 
ever, the explanation may be something as follows: The 
effect. of lightning which is similar to the action of elec- 
trolytic arresters at the time of charging, in case an are 
is found to ground and not a solid contact, depends upon 
the size of the generator to a marked degree. In small 
generators such as mentioned by W. R. K., where there is 
more than one turn to a coil, a high voltage is set up be- 
tween turns and the high frequency disturbance would 
cause a greater effect with the arrester in good condition 
than it would with an arrester in bad shape. This is due 
to the fact that the current is small and absolutely statie in 
character, so that with an arrester that has not been charged 
according to instructions and in which the film is some- 
what deteriorated, a power current flows which tends to 
dempen the vibration ensuing from the static current. 

In charging electrolytic arresters, the high frequency 
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vibrations set up should be of so small amplitude that ap- = 


paratus in good condition should never feel the effect of 
the disturbance due to such charging. The writer is famil- 
iar with the electrolytic arrester built for the voltage re- 


ferred to, namely, 11,000 to 13,200, and believes there is. 


no arcing ground. A solid contact is made which is dif- 
ferent from the charging arrangements on the high voltage 
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arrester, so that owing to this solid contact very little yi- 


bration should ensue except when the circuit is made and 
when it is broken on charging the arrester. A high fre- 
quency disturbance therefore does not necessarily set up 
the stress to ground. The major portion of such stress is 
between the end turns which usually cause a break down 
if the insulation is weak, burn out the coils and the result 
is usually upon examination that a ground is formed. 
This ground is usually an indirect result caused by the 
burning of the coils from the power current of the genera- 
tor. The best remedy for a ease where this exists is to 
rewind the generator with new insulation and thus over- 
come any deterioration which may have taken place. 

In handling high voltage apparatus, there is at the 
present time a tendency to neglect the periodic insulation 
tests both on generators and transformers and the result 


is that at times the machines break down when they can © 


be spared least. In other words, the operating company 
should make it a practice to periodically make high voltage 
tests for insulation and weed out all weak coils, the 
testing being done at a time when the machines can be 
spared from service for the repairing. 

It seems to the writer that the machines to which W. 
R. K. refers have been subjected to severe conditions, either 


from load or abnormal line or cable characteristies aud — 


possibly the insulation has deteriorated more than he has 
supposed. The generators involved in the trouble are ex-- 
tremely small for the voltage and are very susceptible to 
a disturbance of any kind involving high frequencies. It 
would be altogether possible that W. R. K.’s trouble can 
be remedied in whole or part by providing choke eoils of 
the oil insulated type, which are very powerful and with 
series transformers the waves resulting from charging the 
arresters would be flattened and thus preventing trouble. 
To solve this trouble absolutely would demand a careful 
investigation to determine the exact conditions. It hardly 
seems that the arcing could cause all the trouble mentioned, 
unless it is aided by the capacity effect of a large cable 
system or resonant effect which might result from a com- 
bination of cable and overhead lines. If it is a cable sys- 
tem, the generator should certainly be grounded at the 
neutral point. Much more data shouldbe at hand in any 
case before this trouble can he definitely cleared up. 
L. A. M. 


Distribution System, Ans.|Ques. 202. 

Editor Southern Electrician: . 

In regard to question 202, if the street lighting is 
spread out on a large area, tungsten lamps should be used. 
The transformer secondary voltage should be 500 volts and 
the system wired for 3-wire distribution using 250-volt 
lamps. Motors from 5 to {5 horsepower should be 220 
or 440 volts, 3-phase, and over 20 horsepower 2,200 volts, 
3-phase. The line construction should be for transmission 
of 2,300 volts for load up to 300 horsepower, for over this 


~ 


figure voltage should be stepped up to 10,000 volts. This _ 


is general practice for long distance work in California. 
H. N. Snyper. 
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' New Apparatus 


Murdock Safety Cabinet. 

The illustrations presented below show a type of safety 
eabinet designed and placed upon the market by the Wil- 
liam Murdock Electric Manufacturing Company, St. Louis, 
Mo. 


ereate a panel board that could be used for small installa- 


The object of the designers of this cabinet was io 


tions and give them the same features of safety and eco- 
nomiecal distribution of electrical current as found in large 
installation, through the use of appropriate panel boards. 

In general the Wurdack Safety Cabinet consists of a 
small special panel board contained in a sheet iron fire 
proof cabinet with space provided for the installation of 
the current measuring meter in the cabinet. It is intended 
primarily for the control of lighting cireuits in residences, 
apartments and stores. The main entrance fuses, the main 
switeh and all branch cireuit fuses are mounted on a slate 
panel. This panel is mounted in the lower part of a sheet 
iron box. In the upper part of the bax is provided a wood 
back to which any watt-hour meter can be attached. The 
panel is furnished with wire leads for connection to and 
from the meter; also lugs for all other wire connection. 
Over the front of the box fits a two part trim. The upper 
half has an extended portion made to accommodate any 
standard 30 ampere meter. The lower half has a door 
covering the main fuses, a hole through which the handle of 
the main (rotary) switch extend, and a door covering the 


branch cireuit fuses. When main feed wires are run into 


Fic. 2. CABINET OPEN. 
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the box in conduit, the safety cabinet provides an abso- 
lutely enclosed job, all connections between every device 
being thoroughly protected aand therefore all possible danger 
overcome. The cover or trims are arranged so that they 
can be sealed with one seal at the top; and the door over 
the main fuses may also be sealed, thereby preventing any 
tampering with the service by an unauthorized person. The 
door over the branch fuses is held with a plain catch and 
is aacceessible to everyone. ~ 

The path for the flow of eurrent through the ecabi- 
net is as follows, referring to the cut: From main en- 
trance wires through main fuses, through main switch, the 
main switch being 3-pole on a 3-wire cabinet. The two 
outer legs now pass up by two wires to the left, to and 
through the series coil in meter, by two wires at right, back 
to the cireuit fuses at lower part of panel. The neutral wire 
after passing through the main switch goes directly to cir- 
cuit fuses at bottom of panel. A potential tap is, however, 
taken from this neutral and run to the meter for the poten- 
tial coil. This potential tap is the middle wire of the three 
wires to the left—the outer two of these three are the 
serics wires referred to above. 

The current is turned on from the outside by means of 
the main switch which protrudes through the trim. Should 
a branch cireuit fuse blow, the eustomer renews it himself 
by opening the lower door. One set of fuses is furnished 
with every safety cabinet. 


Steam Driven Direct Connected Generating 
Unit. 


To meet the demand for a direct connected generating 
set, especially adapted for power and lighting service in 
isolated plants or marine installations, and as exciters in 
large central stations, a new steam driven set has just been 
-placed on the market, known as the Western Electric Haw- 
thorn direct connected generating unit. These sets are fur- 
nished with 110 and 125 volt direct current generators, rang- 
ing in capacity from 214 kw. to 75 kw., direct connected to 
single eylinder or tandem compound, vertical engines which 
operate condensing or non-condensing at steam pressures 
of from 35 to 160 pounds. 

The engines are of the vertical marine type so con- 
structed as to insure perfect alignment, balance and ad- 
justment for possible wear. Perfect alignment of the parts 
is attained by easting the cylinder, valve chest and cross- 
head guides in one piece, and machining them at a single 
operation. The piston rod and crosshead and likewise the 
erank shaft and half coupling are forged from one 
piece of best machine steel, and by careful and 
aceurate machining of all parts, perfect alignment 
is furtber assured. A balanced piston type valve, ac- 
eurately ground to fit in the -steam chest, produces 
elose regulation and freedom from excessive  fric- 
tion. The piston used is equipped with hard cast iron 
spring rings which effectively prevent leakage of steam. “A 
simple aand efficient fly-wheel governor maintains a constant 
speed hy automatically varying the steam admission and 
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compression. This is effected by the motion of the eccen- 

trie pin, mounted on a carefully balanced fly-weight which 
is very sensitive to slight variations in speed. The gov- 
ernor requires very little aattention as there are practically 
no parts subject to wear. The engines are furnished with 
either the gravity or the forced system of lubrication, and 
adjustable sight feed tubes allow the regulation of the 
flow of oil to the various parts. 


Wester, : 
hates ie ok ee 
con real de 


eee 
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Smatn Svea Driven GENERATOR UNIT. 

The generator frame of the smaller sets is east in one 
piece of high grade iron. The frame of the large sets is 
of cast steel and is split horizontally. Soft cast steel poles 
are rigidly bolted to the frame. The armature is built of 
high grade sheet steel laminations, pressed on an iron spider 
and provided with numerous ventilating ducts. The field 
coils are very liberally designed, provided with many ven- 
tilating duets and thoroughly insulated. The brush rig- 
ging is supported by the bearing, except in the 50 kw. set, 
on which it is supported by the magnet frame. Individual 
spring adjustment on the brush holders permits the removal 
of the brushes for inspection and their return without alter- 
ing the brush tension. 


Automatic Electric Washer. 

The accompanying illustration shows a type of electric 
washer manufactured by the Automatic Eleetrie Washer 
Co., 336 Washer Bldg., Newton, Iowa. The washer is 
especially designed for electrical] power drive, with an at- 


Automatic EvLectric Wasnuer. Fig. 1. 
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tachment by means of which the washer can be run by 
hand if the current gives out during a washing. The 
washer has numerous advantages which appeal to a ecus- 
tomer. The lid is entirely free from gearing so that there 
is no chance for bearing oil to drop through and spot the 
clothes. The motor and all gearing is mounted on a plat- 
form underneath the tub, and below the center of gravity, 
making it impossible for the engine to pull the washer 
over. The motor tub is of Louisiana cypress, with special 
leak-proof bottom and the inside is corrugated like a wash- 
board giving the clothes the right amount of friction, 
without injuring them. Direct lever control makes the 
machine safe as a touch of the lever, conveniently located 
at the side, starts. and stops it or communicates the power 
to the wringer. ; 

Another important feature of the washer is the re- 
versible wringer, this also being controlled by a lever. 
Should clothes become lumped a slight motion of the lever, — 
located at the side of the wringer, reverses the rolls and 
thus prevents crushing buttons. Interested dealers ean 
secure valuable information and get a free book “How to 
Wash” that the household would appreciate by writing the 
Company, 336 Washer Bldg., Newton, Ia. 


New Three-Phase Motor Starter. 


A new three-phase motor starter has been placed on the 
market by the Detroit Fuse & Manufacturing Company, 
Detroit, Michigan, which takes care of the heavy starting 
load by paralleling the fuses and making it possible to 
fuse a three-phase motor at its running load. The motor 
starter is completely enclosed in a east iron box equipped 
with rubber gaskets making a fume proof and moisture 
proof construction. It can be installed where exposed to 
very severe conditions, and is quite substantially made, so 
as to hold up under the-roughest of handling. The meeh- 
anism is controlled by a lever, as shown in the cut. When 
throwing on the switch, the fuses are paralleled by a eop- 
per bar as is noted in the small sketch directly above Fig. 
1. It is necessary to hold this lever down until the motor 
has reached speed, at which time, by removing the hand 
the lever is automatically thrown out and the paralleling 
device thrown out of circuit. This leaves the fuses pro- 
tecting the motor, as is noted in Fig. 2. When it is de- 
sirous of. throwing off the switch, it is only necessary to 
pull out the lever as is noted in Piss 3) - 


SHOWING Runnin@ Posrrion. 
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This switeh is a quick make and quick break type with 
no intermediate position, and ean be operated successfully 
by the most ignorant workman. It is claimed to be entirely 


fool proof, with no weak parts that ean get out of order. 


Universal Lighting Fixtures. 

It will be appreciated that it requires considerable in- 
vestment to carry a complete assortment of ordinary fix- 
tures in the varied number of lights necessary to meet the 
varied requirements which are constantly arising. In 
Wakefield fixtures, manufactured by The F. W. Wakefield 
Brass Co., of Vermilion, Ohio, it has been the aim to solve 
this preblem. The idea originally conceived and eventually 
earried out was to have a standard size body which could 
be arranged for carrying either 2, 3 or 4 arms and which 
would constitute a foundation upon which any of the dif- 
ferent designs could be built. 


Fig. 1. WAKEFIELD Fixture, Rounp Bopy Typr. 


The original round type body was a solid brass casting 
in the shape of a cartwheel with: provisions for carrying a 
varying number of lights as designated above. This method 
of course to have the varied number of lights in correet 
position would leave in any of the different styles some un- 
used outlets. These youtlets are filled with a small orna- 
mental screw plug which can be removed at any time with 
a screw driver, for utilizing the outlet. The outlets are 
tapped for the insertion of any of the round threaded type 
of fixture arms which are fitted with hexagon arm backs 
threaded to fit the body. 

The original idea has been broadened out to cover the 
Square type of fixtures, the body of which differs somewhat 


from the round, the principle however remaining the same. 


That is, the provision for inserting with two or four arms, 
the unused outlets in the case of the two light being ecoy- 
ered by ornamental fitings. 


The features above described permit the interchanging 


of the various designs of stems and arms in a varying num- 
ber of lights to each fixture and eliminates the necessity for 
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carrying individual two light, three light, 


and four light 
fixtures in stock. 


All stems have provision for bottom li 
pendant switch or cord for attaching 


irons or other electrical accessories. 


ght, 


portables, toasters, 


Mazda Series Regulator. 

For the purpose of regulating Mazda lamps in series, the 
Packard Electric Company of Warren, Ohoi, has placed on 
the market a regulator especially designed to keep the eur- 
rent practically constant for all ordinary conditions. The 
regulator is essentially an inductance in series with the 
lamps, working in the secondary cireuit of a transformer 
having several taps for the accommodation of partial load 
conditions. The inductance is also tapped at various points, 
and these taps are brought to a gang plug switch, making 
it very convenient to use any desired point.’ The switeh- 
board is conveniently arranged with an ammeter operated 
by a series transformer. The two stab switches, properly 
fused, located below the ammeter, control the primary cir- 
cuit leading to the transformer. 

Due to the fact that the resistance of the mazda lamp 
increases as it gets hot, it is especially adapted for use on 
series cireuits, when lamps burn out and are short-cir- 
euited, by their film cut-outs. The increase in resistance in 
the remaining lamps prevents to a large extent, an abnor- 
mal rise of current. That this is not the case with carbon 
lamps is shown by the curves given below. Curve (1) 
represents carbon lamps without regulation. (2) shows 
current rise with constant resistance. (3) shows mazda 
lamps without regulation. (4) shows the normal operation 


of the lamps governed by the series regulator. The hori- 
zontal figures show per cents of lamps short circuited, and 


the vertical figures the rise of current in the remainin 
lamps. 


o 
r=) 


Fig. 1. Fronr anp Rear OF SERIES REGULATOR. 
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The regulator is claimed to keep the current practically 
constant for all ordinary conditions, and under abnormal 
conditions, it will still limit the current to a safe amount. 
Provision is also made to reduce the current to normal 
value, if desired, while the large percentage of lamps is still 
out. In other words, the regulator is automatic. How- 
ever if a change in current is desired, it can be easily 
accomplished. 


The claims made for the system, which has now been 
in successful operation for over a year, are, no moving 
parts, high efficiency and power factor, normal power fac- 
tor on partial load, long life and dependable service and 
low cost. 
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Reppell Bell Ringer. 

The Reppell Electric Co., Kansas City, Mo., is placing 
on the market the Reppell bell ringer for operating 
door bells, door openers, buzzers, enunciators, electrical 
toys, ete. The device is easy to install, and can be done 
by any one. Once installed the device does away with all 
batteries and performs its work with almost no consump- 
tion of current, in fact, the manufacturers say that the 
consumption of current will not amount to one cent a year. 
The president of the company, Mr. L. G. Reppell, has 
been in the electrical construction business for many years, 
and members of the firm are among the prominent business 
men of Kansas City. 


We ask the co-operation of new companies by furnishing authentic information in regard to 


organization and any undertakings. 
ratus to make liberal use of this section. 


ALABAMA. 

ATTALLA. “It is understood that improvements to the 
electric light plant and waterworks system of the Etowah 
Light & Power Co. is under way, being estimated that an 
expenditure of $50,000 will be made. 

COLUMBIA. A company is being organized by F. S&S. 
Twitty for the construction of an electric power plant to cost 
about $15,000. : 

EUFAULA. In accordance with the annnouncement made 
in the last issue regarding the expenditure of $50,000 for an 
electric light plant for the city, it is understood that bids will 
be received until June 7th by the city council for. the con- 
struction of the municipal plant. The engineer is W. L. 
Upton of Birmingham, Ala. 

FORT MORGAN. Bids will be received until 1 P. M. June 
2nd at the office of the constructing quartermaster, at Fort 
Morgan, Alabama, to cover a motor driven deep well pump, 
electric transmission lines, switch panel, transformers, 4-inch 
cast iron water main, and other apparatus according to plans 
and specifications which can be obtained. 

MARION. It is understood that the Marion Electric Com- 
pany has been incorporated with a capital stock of $10,000 
for the purpose of operating an electric and gas plant. The 
incorporators are T. J. Krause and R. K. Cox. 

MONTGOMERY. The Lee Street Terminal Company has 
been inccrporated with a capital stock of $80,000. The com- 
pany proposes to construct and operate electric and steam 
railways in Montgomery and the officers are W. J. Hannan, 
president; S. H. Roberts, vice-president; F. B. Powels, sec- 
retary and S. W. Winchester, treasurer. 

. FLORIDA. 

FORT MEADE. The Fort Meade Electric Company has 
been incorporated with a capital stock of $10,000 and has pur- 
chased the electric light plant from S. T. Rivers. The pres- 
ident of the company is J..C. Chancey, the treasurer A. B. 
Canter and secretary C. J. Wilkins. : 

FORT PIERCE. The city has plans under consideration 
for a bond issue of $25,000, the proceeds to be used for a 
waterworks system. 

PALATKA. The city council has been petitioned by S. P. 
Clark of Jacksonville for a franchise to light the streets with 
electricity. A plant is proposed, the construction of which 
will cost $40,000. 

QUINCY. A location has been secured at Fort St. Joe 
by the Peoples Ice, Fuel and Supply Co., of Quincy, Fla., for 


the purpose of erecting an electric light and ice plant. The 
president of the company is Robert Sylberter. 
SOUTH JACKSONVILLE. The citizens have recently 


voted an issue of $60,000 in bonds; the proceeds to -be used 
for the installation of an electric plant and waterworks 
system. 

ST. PETERSBURG. A vote will be taken June 138th on 
the issue of $5,000 in bonds, the purpose being to extend the 
waterworks system. 
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WEST PALM BEACH. It is understood that an applica- 
tion has been made to the city council for a new franchise 
by the Aiston Ice & Electric Co. Extensions are planned for 
the plant including the installation of additional machinery 
to amount to about $15,000. 


GEORGIA. 


ATLANTA. Plans have recently been completed for the 
construction of a hydro-electric plant to cost $3,000,000.00 
by the Atlanta Hydro-Electric Power Co. A dam and power 
plant sufficient to Gevelop 39,000 horsepower will be con- 
structed and energy transmitted io Atlanta. The company 
has offices in the Candler Bldg., Atlanta, Ga. 


BARNESVILLE. At the election recently reported in 
these columns to be under consideration, $15,000 in bonds 
was voted for the purpose of making extension and improve- 
ments to the municipal electric light plant. 

BUCKANAN. The city council has decided to install an 
electric light plant. The committee to purchase and install 
the plant is composed of G. N. Moore and H. S. McCalman. 

COLQUIT. The city is to erect an electric light plant to 
cost $75,000. The mayor, T. E. Wilkins, can give other in- 
formation. 

CARTERSVILLE. The Blue Ridge Power Company is to 
construct a 150-foot dam near Cartersville for the develop- 
ment of a plant which will generate 30,000 horsepower of 
electrical energy. Information can be obtained from Wil- 
liam A. Carlisle, of Gainesville, Ga., who is interested. 

ELBERTON. A company has been organized known as 
the Elberton and Eastern Railway Company, the purpose be- 
ing to build an electric road to connect Elberton, Tignall, © 
Washington and Lincolnton. The incorporators are N. A. 
Pharr of Washington, Ga.; J. A. Morse, W. J. Adams and 
J. J. Wilkinson of Pignall; W. O. Jones, Z. B. Rogers and 
others of Elberton. The company is capitalized at $500,000. 

FORT VALLEY. An issue of $40,000 in bonds has heen 
voted by the city for the construction of a waterworks sys- 
tem. ; 

LOGANSVILLE. The Farmers and Merchants Bank de- 
sires prices on an electrical equipment for a bank building. ~ 
J. B. Hodges is the cashier. 

MACON. The Singleton Smith Company of Macon, Ga., 
desires prices on a 25-kilowatt 2,200-volt, single phase, 60- 
cycle, belted type alternator. : 

MACON. It is understood that the Macon Railway & 
Light Company is to replace the lighting system now in- 
stalled by a new magnetite system. : 

MARIETTA. The citizens of Marietta have voted to the 
issue $35,000 in bonds for the purpose of completing the water 
and sewer systems and to install an electric light plant. It 
is understood that $20,000 will be devoted to the electric light 
plant. ; 

OGLETHORPE. A bond issue of $18,000 has been voted 
on for the construction of a waterworks and electric light 
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plant. The bids for construction and equipment will be open 
on June ist and information can be obtained from the mayor, 
J. P. Nelson. 

KENTUCKY. 

JENKINS. The Consolidated Coal Company is reported to 
be about to develop a water power on the Elkhorn Creek for 
transmitting electricity for light and power. The plans have 
not yet been decided “upon as to the water power electric 
plant. Information may be obtained from A. T. Watson, Fair- 
mount, W Va. 

LANCASTER. Announcement has been made by the prin- 
cipal stockholders of the Kentucky Electric Light Company 
that the plant which was destroyed by fire on April 20th, 
will be rebuilt at once. an expenditure of $10,000 will be 
made as the equipment was a total loss. 

LEXINGTON. The Lexington Railway Company, the Ken- 
tucky Traction Company and the Blue Grass Traction Com- 
pany and the Lexington Utilities Company have been consol- 
idated. The new name of the consolidation will be the Ken- 
tucky Traction and Terminal Co. 

LIBERTY. An electric light plant for liberty is the plan 
of Herren and Cundress. 

LIVERMORE. The installation of an electric light plant 
is being contemplated by the Smith Cooperage Company of 
Louisville. 
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LOUISIANA. 

BOGALUSA. It is understood that the bank of Bogalusa 
desires prices on electrical equipment for a bank and office 
building. ‘ 

ELTON. The Elton Telephone Company has been organ- 
ized and will furnish service-to Elton and surrounding coun- 
tries. W. H. Tupper, Geo. Kinver, and S. P. Powles compose 

*tne company. 

OPELOUSAS. The municipal electric light plant and 
waterworks system will be considerably enlarged and the 
output of the station nearly doubled, by additional equipment. 

PATTERSON. The Patterson Light & Power Company has 
been incorporated with a capital stock of $8,000. A. H. 
Thompson is president; W. D. Roussel, vice-president; C. S. 
Williams, secretary and treasurer. 

SHREVEPORT. Anderson Offutt of New Orleans has been 
engaged to make estimates of the cost of constructing a 
municipal electric light plant at Shreveport. 

MISSISSIPPI. 

BASSFIELD. Contracts will shortly be let for the erec- 
tion of a complete system of waterworks for Bassfield. X. A. 
Cramer, of Mongolia, Miss., is the engineer in charge. 

i FOLWELL. It is understood that equipment sufficient to 
: provide for the necessary requirements in a saw mill, ma- 

chine shop, a water system and electric Hight plant is re- 
quired by C. W. Robinson and M. C. Anderson, of Folwell. 
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: JACKSON. The Central Cotton Oil Company is in the 
" market for a second-hand, 2,200-volt generator sufficient to 
¥ give 100 to 150 horsepower. 


JACKSON. The Capitol Manufacturing Co., Mr. J. M. 
2 Hartfield, president, is in the market for a 20-horsepower, 
3-phase motor. 
TUPELO.—The citizens voted on April 22nd, a bond issue 
t of $50,000 for the purpose of making improvements to the 
municipal electric light plant. 
NORTH CAROLINA. 


: BOONE. D. D. Dougherty, principal of the Appalachian 
& Training School desires a small alternator. Information can 
a be obtained from him furtner. 

e ' GREENSBORO. The North State Hydro-Electric Co., has 
i“ been incorporated with a capital stock of $300,000. The in- 
=. corporators are A. C. Wyckoss, H. L. Parker and S. H. 


: Briggs, all of Raleigh. It is understood that the company 
t is a subsidiary of the Carolina Power & Light Co., and the 
p Yadkin River Power & Light Co. 

GREENVILLE. The American Spinning Company is to 
change motive power of one of their mills from steam to 
electricity. This will require the installation of 600 horse- 
power in motors. The plant will be operated by electricity 
& from the Southern Power Company’s plant. 

. HENDERSON. The North State Hydro-Electric Co., of 
Raleigh, N. C. has taken over the plant of the Henderson 
Light & Power Co. 2 


= “ SOUTH CAROLINA. 

: CHESTERFIELD. The Chesterfield Light & Power Com- 
bi pany has been incorporated with a capital stock of $5,000 by 
-  W. D. Craig, D. P. Douglas and J. H. Welsch. 

“ EDGEFIELD. On June 18th and election will be held to 
vote on the issue of bonds to the extent of $15,000 for the 
purpose of installing an electric light plant. 
GREENVILLE. The secretary of state has been applied 
to by the Greenville, Spartanburg and Anderson Railway for 
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permission to increase capital stock from $300,000 to $4,- 

000,000. It is also understood that ‘the company is to con- 

struct an electric railway from Belton to Greenwood. 
TENNESSEE. 

CANTON. Authority has been given by the state legisla- 
ture whereby bonds may. be issued for the construction of a 
waterworks system. 

CHATTANOOGA. W. B. Davis, president of the Indus- 
trial School desires prices on a lighting equipment for the 
schooi. 

CHATTANOOGA. A franchise has been secured by C. E. 
James for the construction of an electric line in the city of 
Chattanooga and also of suburban roads leading out from it. 
It is understood that work will begin within the next six 
months. 

CLINTON. The Tennessee legislature has been petitioned 
to authorize an issue of bonds for either purchasing or erect- 
ing an electric light plant for Clinton. 

CUMBERLAND GAP. Plans are underway for the erec- 
tion of a hydro-electric plant for the purpose of supplying 
power to manufacturers near Cumberland Gap. The plant 
will be located on the Cap creek. 


BOOK REVIEWS. 

ELECTRIC MOTORS. By Francis B. Crocker and Morton 
Arendt. Published by D. Van Nostrand Company, New York. 
291 pages, 158 illustrations. Price $2.50. 

This work takes up the action control and application of 
electric motors and is the outgrowth of lectures on this sub- 
ject at Columbia University. The aim of the authors has 
been to present a text on the operation of electrical machi- 
nery of service to electrical engineers installing and opera- 
ting electrical plants. So well have they understood the 
features of interest to this class of readers that a hasty 
glance through the volume is only necessary to reveal a com- 
pilation of valuable matter arranged in an easily accessible 
and intelligent manner. While a technical subject has been 
treated, the explanations of alternating current motors has 
been accomplished without involving complicated mathemat- 
ical analysis. This feature makes it a useful reference to the 
largest number of engineers. 

The work covers direct motors, single and polyphase in- 
duction motors, synchronous motors, and commutating alter- 
nating current motors. About half of the volume is devoted 
to direct current motors, in which the action and control 
make up the principal part of the discussion. The portion of 
the work devoted to alternating current engineering is decid- 
edly complete, numerous curves and illustrations being given 
in connection with the discussion of any type of alternating 
current motors. We heartily recommend the work to those 
who desire a reliable reference on electric motors. 

ELECTRICITY, EXPERIMENTALLY AND PRACTIC- 
ALLY APPLIED. By Sidney Whitmore Ashe. Published by 
D. Van Nostrand Company, New York. 341 pages and 422 
illustrations. Price $2.00. 

This book presents the practical side of electrical engi- 
neering by means of experiments. Due to the simple and 
explicit arrangement of the information, the text will appeal 
to those engineers in practical work who have little knowl- 
edge of the theory of electrical apparatus. Due to the fact 
that the author has been connected with the instruction of 
practical men, his ideas of the ways to interest them in the 
subject are well founded and should appeal to those inter- 
ested. Many of the experiments presented in the volume are 
those deeloped in connection with educational courses given 
to employees of prominent lighting companies. 

INTERNAL COMBUSTION ENGINES. By R. C. Carpen- 
ter andl H. Diederichs. Published by D. Van Nostrand Com- 
pany, New York City. 600 pages and 379 illustrations. Price 
$5.00. 

The third edition of this work has recently been published, 
tne firsc two editions being considerably enlarged aand thor- 
oughly revised. The work takes up the fundamental and 
theoretical principles in regard to construction and opera- 
tion of the internal combustion engine and describes the 
various methods of applying these principles to practical 
construction. Very little material is given on the design of 
this apraratus, the work dealing principally with the practi- 
eal features of the subject and arranged in prominent divis- 
ions which take up thoroughly the points of interest. The 
first five chapters are devoted to the theory of thermo dyna- 
mies and a discussion of the various cycles. Chapters 6 to 
10 take up combustion and fuel mixtures. Chapter 11 and 12 
take up the history of the gas engine and describe the im- 
portant forms now or the market. Chapters 13 and 14 take up 
ignition and governing. Chap. 15 takes up information in con- 
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nection with the cylinder dimension ofa gas engine to develop 
a certain horsepower and also information to determine the 
probable power of any given engine. Chapters 16 and 17 
take up the testing of gas engines and the results: of tests 
on engines and producers. The final chapter, which is No. 
18, takes up the cost of installation, erection and operation 
dealing with producers and engines. The work is an impor- 
tant and valuable treatise on the subject of internal com- 


busion engines. 
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PERSONALS. 


PRESTON S. MILLAR, assistant manager of the Hlec- 
trical Testing Laboratories at 80th St. and Hast End Ave., 
New York, has recently made a business trip throughout 
the Southwest visiting the central stations. Mr. Millar, 
as a prominent illuminating engineer and general secretary 
of the Illuminating Engineering Society, is interested in cen- 
tral station conditions especially the advances made in illu- 
mination. He expressed himself as favorably impressed with 
the general illuminating effect produced by Atlanta’s Great 
White Way, mentioning especially the thickness of the opal 
globes used, as illuminating glare and producing a uniform 
intensity. 

WwW. M. WHITE, formerly of the I. P. Morris Company of 
Philadelphia, has become associated with the Allis-Chalmers 
Company as manager and chief engineer of the “hydraulic 
turbine department. During the past ten years, Mr. White 
has been closely in touch with hydraulic turbine develop- 
ment in this country and for the past five years has had en- 
tire charge of the designing for the I. P. Morris Company, in 
which position he has designed the hydraulic machinery for 
some of the largest installations in the country. These in- 
clude such notable plants as that of the Hydraulic Power 
Company. and the Tcronto Power Company at Niagara Falls, 
the Great Western Power Company of California, The Wash- 
ington Power Company of Spokane, Wash., and the Shawini- 
gan Falls Power Company of Montreal, Canada. Mr. White 
also designed some of the large centrifugal pumps for the 

M. O. HUTCHINSON, who for the past 10 years has been 
closely identified with the electrical supply and contracting 
business in Atlanta, is to open up June 1 an electrical supply 
house in the Rhodes building. The firm will be known as 
the Fulton Electric Company and.a general electrical supply 
business both retail and wholesale will be carried on. 


OBITUARIES. 


ROBERT WEBB MORGAN died suddenly of pneumonia on 
April 17, after an illness of only six days. Mr. Morgan was 
born at Tarrytown, N. Y., 1864, his father being N. Dennison 
Morgan, one of the leading financiers of New York of his 
time, and a founder of the Mutual Life Insurance Company. 
His mother was a daughter of the late Gen. James Watson 
Webb, minister to Brazil. Mr. Morgan was educated at St. 
Paul’s School, Concord, N. H., and later at Garden City, N. Y. 
Previous to his engaging in the electrical business, he was 
purchasing agent for the Wagner Palace Car Company. After 
the consolidation of this company with the Pullman Com- 
pany, ke organized and was president of the Globe Printing 
Compeny. In 1901 he established the Anchor Lamp Company, 
and was its president; and in 1908 the Aetna Lamp Company, 
of which he was also president. Mr. Morgan lived at Bronx- 
ville, N. Y., and was buried at Kensico, N. Y. He leaves a 
widow. He was a member of the Society of Colonial Wars, 
and was of the charter members of the Military Order of 
Foreign Wars of the United States, of which organization he 
was deputy secretary. 


The friends of James Rutherford Gordon and those con- 
nected with the electrical industry in the South were grieved 
to learn of his sudden death at Savannah, Georgia, on May 
16th, 1911. Mr. Gordon was born in Canada 56 years ago and 
has been actively connected with the electrical business 
throughout his life. For 25 years he was associated with 
the sales department of the Westinghouse Hlectric & Mfg. 
Co., being district manager of the Southeastern States with 
headquarters at Atlanta for over 12 years. In 1908 he re- 
signed from the Westinghouse Electric & Mfg. Co., and be- 
came district Power Apparatus Sales Manager for the West- 
ern Electric Company with office at Atlanta also. After fill- 
ing this position for about a year and a half Mr. Gordon 
resigned to take up important work in connection with hydro- 
electric development. He was a high degree mason and in- 
fluential in various circles taking an active part in the recent 
formation of the Travelers’ Bank and Trust Co. 

He is survived by a wife and son, Jno. H. Gordon. 
interment took place at Mcsethport, Pa., on May 21st. 
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Low Power Factor Loads. 
A more or less familiar engineering problem in connee- 


tion with a central electrical system, is the condition brought 
about by complex industrial requirements. With’ the in- 
ereased use of the induction motor and other induction 
apparatus on which the load is not always maintained at 
these conditions are emphasized and an 
Evident as these con- 
ditions seem to be in most plants, it is strange to note that 


or near its rating, 
unfavorable power-factor the result. 


they are often indifferently considered. 

Ultimately two serious difficulties result. The capacity 
of the electrical part of the system is limited by loading it 
up with unproductive current, that is, current from which 
no revenue is derived and the voltage regulation is impaired. 
The rating of electrical apparatus depends primarily on 
the heating produced by the load and this heating depends 
entirely upon the current. The current load on a genera- 
tor will only correspond to the energy load on the prime 
mover when the kilo-volt-amperes equal the kilowatts or 
when the power-factor is 100 per cent. At any lower 
power-factor a generator carries more load relative to its 
rating than the prime mover. 

Unequal loading of generator and prime mover is not 
the only bad effect of low power-factor. The revenue of 
the station is effected since the customer measures power by 
a wattmeter and refers to the kilowatt station load instead 
of the kilo-volt-ampere load. These particular conditions 
referring to power-factor and its relation to size and effi- 
ciency of prime movers, generators and conductors, have 
long been understood, however, commercial methods to 
raise the power-factor of systems’ having induction motor 
loads, have not kept pace in the 
progress of other improvements in 
and transmission of energy.  Else- 
where in this issue the electrical relations of al- 
ternating current motors are taken up the 
beneficial results from the operation of the synchronous 
motor when used as a rotary or synchronous condenser 
where low power factor exists, commented on in some 
detail. That central station managers are beginning to 
recognize the value of synchronous motors on their sys- 
tems is shown by the inereased use of this type of motor in 
motor generator sets, in industrial applications where large 
units are required and particularly in recently successful 
installations where they are used running without mechani- 
cal loads entirely for the corrective effect as a synchronous 
condenser, 

There is little excuse for the low power factors found in 
so many plants at present and the state of affairs would not 
exist if all the features were generally realized. The rela- 
tive cost of synchronous condensers as compared with the 
investment losses in generators and conductors through low 
power factors, depends of course, upon the percentage of 
inductive load on a system, however, where there is a suit- 
able mechanical load for the synchronous motor, there is now 
little question regarding the advisability of installation with 
improvement of power factor a consideration. 
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American Switchgear Structures and 
Distant Control Apparatus. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY STEPHEN Q. HAYES. 


Juty, 1911. 


HE PROPER location and arrangement of the struc- 
tures for switchgear, busbars and wiring in electri- 
cal power plants, is a feature of great importance in their 
design, particularly where the station is of such size as to 
require the use of the distant control apparatus. In nearly 
all direet current power plants and in most of the smaller 
alternating current stations in America, the switching appli- 
ances are located on panel switchboards and the proper lo- 
cation of the apparatus is a comparatively simple problem 
and is practically determined by the location of the panel 
switchboard. 
In alternating current installations when the voltage 
exceeds 2,400 volts or the amount of power is more than 
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2,500 K. V. A. it is frequently found necessary to take more 
space for the switching equipment than can be found on 
the back of a panel board and this naturally led to the 
development of distant control apparatus. As the volt- 
age or amount of power increases beyond the figures just 
mentioned the use of distant control apparatus becomes 
more nearly universal. In plants of moderate size, hand 
operation is usually employed but when the amount of 
power reaches 10,000 K. V. A. or more, some auxiliary 
source of power, usually electrical, is found advisable owing 
to the physical exertion required to manipulate large appa- 


This article is the first of several on the subject of Ameri- 
can Switch-gear Structures to appear in these columns. The 
subject forms a part of division three of an exhaustive article 
on switch-gear structures submitted to the Blectrical Age pre- 
vious to its consolidation with Southern Electrician. Part one, 
describing Switch-board panels, pedestals, and control desks; 
part two, describing circuit breakers and other apparatus, and 
that section of part three describing general features of circuit 
breaker and busbar structures, and examples of European 
structures, were published in the Electrical Age of January, 
February, March, April and May, 1910. The subjects to be dis- 
cussed in the following articles are the requirements and gen- 
eral conditions in American plants using switch-gear structures 
on systems of 2,200 wolts up to 120,000 volts:—Kditor. 


ratus, the desirability of concentrating the control of seat- 
tered apparatus or for other similar reasons. 

Instead of attempting the description of the many types 
of panel boards, control desks, pedestals and posts com- 
prised under the broad term of “switchboards,” or the 
switches, circuit breakers, rheostats, meters, ete., comprised 
under the term “switchgear,” this article deals exclusively 
with the “layout” or the arrangement of the structures for 
the breakers and busbars as well as the relative location of 
the generators, transformers, feeders and switchgear. The 
different manufacturing companies have their own methods 
of arranging the switchgear to best advantage, and local 
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conditions as to space available, arrangement of building 
and similar features modify the arrangements. While there 
are many manufacturers of switchgear in America, most of 
the large stations are equipped with switching apparatus 
furnished by one or other of the two largest manufactur- 
ers, and as it is obviously impossible to show all of the 
designs of both companies, a fairly complete series of the 
designs of one company is illustrated and described. 

While various types of switchgear have been developed 
from time to time to handle alternating current circuits of 
large power and high voltage, the oil switch and oil cireuit 
breaker have practically superceded all other types of 
switchgear for alternating current service. In most cases 
the circuit breakers, particularly for high voltage, are ar- 
ranged with each pole of the breaker in a separate com- 
partment, and the busbars and connections are almost in- 
variably arranged so that each phase occupies a separate 
compartment. The smaller breakers are, however, arranged 
either with all contacts in the same tank or with each pole 
of the breaker in a separate tank but all tanks in the same 
compartment. 
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In the smaller oil breakers, both hand operated and 
electrically operated, the leads are brought out of the top 
of the tank and the breakers are designed so that they can 
be attached to a wall or metal framework, or can be placed 
in a structure and the breakers ean be arranged with all 
the poles in the same compartment or with each pole in 
separate compartments. Owing to the general similarity 
in the design of these small breakers the station layouts 
shown for this class of work are fairly typical of American 
practice. For large capacity breakers of moderate volt- 
ages, the designs of the two largest companies are radically 
different due to the fact that one type of breaker has its 
leads brought out at the bottom while the other has its leads 
leaving the top of the tank and taken out through the back 
wall of the structure to permit the connections being run 
up or down. This difference in the manner of bringing 
out the leads is the cause of considerable difference in the 
design of the cireuit breaker and busbar structures used 
with these breakers. The same remarks hold true regard- 
ing the high voltage breakers of large capacity, one type 
being bottom connected and intended to be placed in a 
masonry structure, while the others are top connected and 
self-contained. Unless otherwise stated all of the following 
descriptions and illustrations show top connection equip- 
ments, with one example to facilitate the direct comparison 
of the arrangements used with different types of breakers. 

A typical arrangement of distant mechanical control 
applied to cireuit breakers and step type potential regula- 
tors mounted on a metal framework is shown in Fig. 1. 
This type was the installation supplied in 1904 to the 
Manila Construction Co. The view on the left shows a 
section through the 3,400-volt two-phase feeder circuits. 
Each feeder is provided with two 4-pole oil circuit breakers 
so that it ean be connected to either of two two-phase bus- 
bars. Sprocket operated face plates with suitable transform- 
ers form two single-phase potential regulators to allow for 
the independent regulation of the voltage on the two phases. 
The shunt and series transformers for the ammeters, volt- 
meters and compensators are located in the basement on 
suitable framework. 

The arrangement of the switching galleries shown in 
Fig. 2 is in the Montreal receiving station of the Shawini- 
gan Water & Power Co. This board erected in 1903 con- 
trolled some 800 K. W., 2,300-volt, frequency changer sets 
while the later additions with electrically operated oil break- 
ers took care of some larger sets. The panel board on the 
operating gallery contained the handles for the oil break- 
ers, located in concrete compartments in the basement, and 
hand-wheels for the sprocket operated rheostats also in the 
basement. The main alternating eurrent busbars were lo- 
cated. on porcelain insulators supported on braces and sep- 
arated by barriers. The disconnecting switches separated 
by barriers were located on the back wall of the operating 
gallery while the series and shunt transformers, exciter, 
busbars, leads, supports, ete., are located back of a grill 
work partition -on the main floor. The hand operated 
breakers used in this installation had all of their poles 
located in the same compartment. 

As a final example of distant mechanical control for 
circuits of moderate capacity, Fig. 3 shows a section 
through the switching platform of the Atlanta Water 
Power Co. This plant installed in 1904, contains 7—1,500 
K. W., 2,200-volt, 25-cycle, three-phase generators, 6—1,500 
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K. W., 2,200/22,000-volt, single-phase step-up transformers 
and two transmission lines. The breakers used in this in- 
stallation had each pole in a separate compartment and the 
two sets of three-phase busbars were provided with bar- 
riers, supports and connections arranged in the manner 
Ordinarily in a plant of this size a somewhat 
greater amount of space is desirable for the breakers and 
busbars than was allowed in this case but all of the steel 
work for the gallery had been ordered before the design 
of the switching gallery had been determined. 


shown. 


Some of the installations of the smaller electrically 
operated breakers that follow have been practically dupli- 
cated with hand-operated equipments, so the descriptions 
and cuts with a few minor modifications would apply to 
either type of control. Fig. 4 shows the front and rear 
‘elevations and section of a part of the structure supplied 
for use with the breakers and busbars on the new Ter- 
minal Station of the railroads running into Washington, 
D. C. This equipment is used for the control of four 500 
K. W., 2,300-volt, 3-phase generators, nine 3-phase feed- 
ers, and six 1-phase feeders. While the capacity and volt- 
‘age of these machines would have readily permitted the 
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use of hand-operated oil cireuit breakers, other considera- 
tions caused the adoption of electrical operation for the 
breakers and the enclosing of the busbars. The relative 
location of the circuit breakers, disconnecting switches, 
series transformers, shunt transformers, busbars, ete., are 
clearly shown in this cut. The busbars of laminated copper 
strap are supported on petticoat insulators and porcelain 
floor tubes are used for insulating the leads where they 
pass through the back wall of the structure. As may be 
noticed, the breakers used are self-contained and all three 
poles are in the same compartment, the disconnecting 
switches are mounted directly on soapstone bases. 


The front, side and rear views of a structure for 3- 
phase, 6,600-volt solenoid operated oil cireuit breakers hay- 
ing an ultimate breaking capacity of 10,400 K. W., is 
shown in Fig. 5. The fireproof masonry compartments 
and the busbars, connections, ete., are separated by shelves, 
walls, septums, ete., in such a manner that no two conduc- 
tors of opposite polarity are in the same compartment. As 
may be noted the busbars of laminated copper strap are 
supported on the insulators that act as bushings for the 
leads through the walls. The disconnecting switches, partly 
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front connected and partly rear conneeted, were mounted 
on porcelain pillars placed on soapstone bases and arranged 
for completely isolating any breaker. 

The switching gallery as originally installed in the plant 
of the Union Electrie Light & Power Company of St. 
Louis, controlled a large number of large capacity 6,600- 
yolt generators and feeders. In this plant, one of the earli- 
est installed with this type of switchgear, each generator 
and feeder circuit was provided with one main breaker and 
a pair of selector breakers so that there were always two 
breakers in series between any generator or feeder and the 
busbars. The large electrically operated oil cireuit break- 
ers have been found so reliable that the use of two cireuit 
breakers in series has usually been found unnecessary and 
these additional breakers have been dispensed with in most 
large plants of recent design. The generator control ped- 
estal, the instrument posts, the feeder panels and the gen- 
erator breakers, both main and selector, as well as the gen- 


‘erator busbars are placed on the top floor, Gallery C. 


The main busbars are located on the first mezzanine floor, 
Gallery B. The feeder selector breakers with their dis- 
connecting switches, and the electrically operated field rheo- 
stat face plates and resistances are located on the second 
mezzanine floor, Gallery C. The feeder main breakers and 
the exciter switchboard are located on the engine room 
floor. 2 

The generator, control stands and instrument posts are 
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80 located on the top floor so that the operator faces the 
engine room and ean watch the action of the machine he is 
controlling. Within the last few years the front of this 
gallery has been enclosed in glass and the instruments lo- 
cated on panels attached to the framing of the windows. 
The three conductor generator leads were brought under 
the engine room floor to cable bells located just above the 
floor line. From this point single core cables were run up 
the pilasters to Gallery C and in the false floor to the 
series transformers of the main generator breaker. These 
generator breakers were arranged in groups of three side 
by side, the current passing through the main breaker to 
the generator bus above it. The current from this genera- 
tor bus passes through either or both of the selector break- 
ers to either the front or rear bus on Gallery B or to both 
buses. 

The feeder breakers on Gallery A are provided with 
selector knife switches so interlocked that the breaker can 
be connected either to the front bus or the rear bus but not 
to both. The feeder breaker on the main engine room floor 
is connected in series with the breaker on Gallery A and: 
the cable bells for the three eonduector feeder cables are 
located in the baek of these breakers. 

In the location of the various series transformers, shunt 
transformers, fuse blocks, busbars, supports, floor tubes, 
great care has been taken to earefully isolate all busbars, 
leads and transformers, by means of shelves, septums and 
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barriers, so that no two conductors of different polarity 
may be in the same compartment. The busbars and wiring 
while completely isolated are not completely enclosed, but 
are visible and accessible without removing any doors. 
Fig. 6 is a section taken through the switching galleries 
of the Williamsburg Power House of the Brooklyn Heights 
Railroad, and shows the arrangement of the oil cireuit 
breakers, busbars, series and shunt transformers. As may 


be noted, the busbars are located in a gallery between the 
two breakers, and are completely enclosed except for doors 
that are placed opposite each terminal and insulator, and 
in front of the disconnecting switches. This station at 
present contains two 7,500 K. W., 25 eyeles, 6,600 volts, 
3-phase turbo generators, three 10,000 K. V. A., 6,600 
volts, 3-phase turbo-generators, and provision is made for 
five additional turbo-generators each of which will prob- 
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ably be of 10,000 K. V. A. capacity. It is probable that 
the three-phase generators that are now connected for 6,600 
volts will later be reconnected for 11,000 volts and all of 
the circuit breakers, busbars, and disconnecting switches, 
have been designed with this end in view. 

As shown in the right hand portion of the cut the gen- 
erator circit breakers are located on the top gallery and 
the leads are brought in suitable ducts to this point. The 
current transformers for the generator circuit are located 
under a false floor and the leads after passing through these 
transformers go into the oil cireuit breakers, and then drop 
down through the floor to disconnecting switches, and to 
the busbars. In addition to the generator breakers on the 
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erator bus, which generator bus can be connected through 
a second breaker to the main bus or through either of two 
other breakers to two sets of group buses, each group bus 
supplying current to five feeder circuits. The generator 
busbars are located directly above the breakers in the upper 
gallery. The main busbars are the top sets on the middle 
gallery and the feeder group busbars are the lower sets on 
the middle gallery. 

As may be noted the bus structures are arranged back 
to back in such a manner that the main busbars form one 
continuous ring sectioned by means of knife switches and 
circuit breakers while the group busbars can b~ ‘onnected 
to form a second ring. 
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top gallery, group breakers are also installed, while on the 
lower gallery are located the feeder breakers, and the bus 
tie breakers. 

In Fig. 7 is shown the front view and the section 
through the switching galleries of a proposed heavy capac- 
ity 12,300-volt two-phase generating station. This station 
has been designed to contain the necessary switching equip- 
ments for the control of 8—8,000 K. V. A. turbo genera- 
tors and forty feeders with a large number of local ser- 
vice circuits. The connections are so made that each gen- 
erator feeds through its own circuit breaker on to a gen- 


With the arrangement shown in Fig. 7 the disconnecting 
switches for isolating the individual breakers are located 
directly in the masonry compartments back of the break- 
ers so that it is practically impossible for trouble to arise 
due to the station operator pulling the wrong disconnecting 
switches when he desired to inspect or repair a breaker. 

The continuation of this subject will take up other sys- 
tems and include a discussion of open and closed systems of 
wiring for voltages above that for which generators ean be 
wound. 
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Report of the N. E. L. A. Convention 
at New York City. 


(Reported Especially for Southern Electrician.) 
BY G. C. RAMSEY. 


HE THIRTY-FOURTH convention of the National 
Electric Light Association, although now a thing of 
the past, looms up in our recollection after a casual survey 
of things that took place, as one ot the most successful and 
beneficial gatherings that could be hoped for in the interest 
of the central station industry. Larger and more influential 
in every way, the Association has become year by year, 
until the record of the past year, the first of its second 
quarter century, as to increase in membership stands at 
nearly 45 per cent of the total enrollment, at present 8,800. 
The New York Convention was held at the Engineering 
Society’s Building, the commodious assembly rooms of which 
provided excellent accommodations for the large gather- 
ings at each session. The Foyer on the ground floor of the 
building, was devoted to registration. Here the delegates 
claimed their badges, papers, ete., and those who had not 
registered by mail went through the usual formality. In 
accordance with the general plan of previous registration 
details, each male registered was presented with an envelope, 
containing badge, a copy of the proposed proceedings, and 
an entertainment program. Hach lady registered received 
an envelope containing a badge in the form of a neat pin, 
an entertainment program, and a beautifully printed and 
illustrated book entitled “Glimpses of New York.” Al- 
though the Convention held at St. Louis last year was consid- 
ered at that time a decided success and a record breaker 
for the Association, the total registration by mail this year 
was 2,754, a number larger by over 100 than the total reg- 
istration at St. Louis. The final registration at New York 
of 5,150 members makes a decidedly new record for num- 
bers of members gathered for a Convention as yet. 


The New N. E. L. A. President, John F. 
Gilchrist. 

The following statements as to the past and present of 
the new N. E. L. A. president is taken from the N. KE. L. A. 
Convention Daily. 

Mr. John Foster Gilchrist, promoted from first vice- 
president to be president of the National Eleetrie Light 
Association is a man who has made the electric- 
service industry his life work and who has won his spurs 
on merit. He is assistant to “the president of the Common- 
wealth Edison Company, Chicago, and takes an active part 
in the administration of that large and progressive organi- 
zation, being, among other things, chairman of the advisory 
eommittee of the company. He is a native Chicagoan, 
having been born in that city March 14, 1868, and through- 
out his entire business eareer he has been connected with 
the Commonwealth company and its predecessor, the Chi- 
cago Edison Company. 

Mr. Gilchrist obtained his secondary education in’ the 
Chieago high schools and later in the law department of 
Lake, Forest University. He entered the service of the 


Chieago Edison Company as an office boy in 1887, and he- 


has been connected continuously with the company from 


that time until now, working up to his present responsible 
position by his own ability, resourcefulness and energy. 
From 1894 to 1896 he was assistant to the manager of elee- 
trical sales, and in the year last named was made contract 
agent for the company. In this eapacity Mr. Gilchrist 
made a notable record, and in 1906 he was promoted to be 
assistant to the president, a position he still oceupies. Mr. 
Gilchrist has, however, other business interests, being sec- 
retary of the Economy Light & Power Company, of Joliet, 


Ill.; treasurer of the Federal Eleetrie Company and the | 


Federal Sign System, and second vice-president of the Illi- 
nois Valley Gas & Electric Company. 

Mr. Gilchrist has been active in the affairs of the Na- 
tional Electric Light Association for a number of years, 
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having served successively as secretary and treasurer, sec- 
ond vice-president and first vice-president, and he is now 
entering on the administration of the highest office in the 
gift of the association. At the Atlantic City convention of 
1906 he contributed an elaborate illustrated paper on “Elee- 
tric Signs,” which was, in fact, an exhaustive report on the 
electric-sign service of the country at that time. In this 
paper the author spoke of electrie signs as a highly desira- 
ble source of business for the electric-service company. 
The free installation of signs was recommended, as were 
the employment both of canvassing solicitors and of advertis- 
ing to get the business. Where harmful ordinances and 
unfavorable city councils are encountered, the experience of 
other cities, Mr. Gilchrist held, should be cited. A number 
of tables containing statistical information were given, to- 
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gether with an outline of a city eleetric-sign ordinance and 
a sign-lighting contraet, forming a useful compendium. 

The report of the committee on rate research, presented 
by Mr. Gilchrist as chairman at yesterday morning’s general 
session, is a brilliant and exhaustive study of the rate prob- 
lem confronting American electric-service companies. In 
addition to his activities in the parent association, Mr. Gil- 
christ has taken a lively interest in the Commonwealth Edi- 
son branch of the National Eleectrie Light Association, 
which has had a remarkable growth and is one of the largest 
company branches in the association. Nor has he confined 
his society work to this association. At the Baltimore con- 
vention of the Illuminating Engineering Society, held in 
October of last year, he read a paper on “Practical Value vf 
Illuminating Engineering to the Central Station.” 

In 1896 Mr. Gilchrist was married to Miss Emma Lock 
Boyd and they have two children. In addition ‘o his mem- 
bership in the National Electrie Lign> Association, Mr 
Gilehrist is an associate of the American Institute of Ilee- 
trical Engineers and a member of the Lluminating (ngi- 
neering Society, of which he has served as a director. Tle 
is also a member of the Union Lexgue, Chicago Athletic, 
Chicago Yacht, Homewood Golf and South Shore Country 
elubs in Chicago and the Industrial and Engineers’ elubs in 
New York. Altogether he is an excellent example of the 
men. of affairs who are bringing things to pass in American 
electrical accomplishment of the present day. 


Convention Proceedings, General Sessions. 


The formal eall to order of the convention took place 
Tuesday morning by the introduction of John Puroy Mit- 
chell, President of the Board of Aldermen, who welcomed 
the Convention to New York City, on behalf of the Mayor 
and its citizens. Mr. Mitchell said that the city was in- 
debted to the electrical industry for municipal and individ- 
ual comfort, wealth and progress, and that the city of New 
York seldom was privileged with the opportunity of ex- 
tending a welcome to an organization of such national 
scope. He expressed a hope that each day of the visit 
would be enjoyed and of as much pleasure and value as it 
would be to the city, giving able expression to the 
results which would be derived from the adoption of plass 
to facilitate civie and general economic progress. Pre3i- 
dent W. W. Freeman answered the welcoome to the city 
in fitting terms. He then appointed J. F. Gilchrist to the 
chair while he delivered his annual address. In-his review ot 
things which happened during the past year, President Free- 
man said that the Association’s present membership of over 
8,500, put it in the lead of electrical and engineering asso- 
ciations of the world. He further stated that, in his opin- 
ion-the several years to come will increase its membership 
to at least 25,000. The natural evolution of the organiza- 
fion has pointed out imperative needs for changes, which 
must soon be anticipated and considered carefully. The 
problem of meeting en masse presents constantly increas- 
ing difficulties, and while there is inspiration in a large 
meeting, there is also some disadvantages in loss of indi- 
viduality and in loss of that free discussion which is pos- 
sible only in smaller meetings. Furthermore, the increased 
expense of the annual meeting is not unimportant. 

Referring to geographical and company sections he 
pointed out that with the increased growth of such sections 
they would in the future probably cover satisfactorily much 
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of the important educational work now performed by the 
national organization. The suggestion 1s, therefore, that 
ultimately the national convention should be limited to num- 
bers of representatives of member companies, the purpose 
being to discuss broad questions of policy and issues of com- 
mon interest without reference to details of engineering and 
commercial practice. The field for such work is within the’ 
scope of the conventions of the geographie and other see- 
tions. The policy of national special sections was outlined 
such as the present commercial and power transmission sec- 
tions, stating that the geographical sections are generally 
too restricted to provide comparative experience to both 
large and small companies. Both ideas are in operation and 
working toward the ultimate solution of the problem at 
hand. 

The company section idea by its tremendous growth has 
proven sound and successful. The geographic sections are 
growing in favor, several of such sections having been 
formed during the past year with others in prospect for the 
immediate future. In referring to the national special see- 
tions of the Association, including the commercial and the 
power transmission section, President Freeman stated that 


these sections have made their influence felt as was es- 


pecially notable in the publie conference in New York, on 
April 8, where there was an important discussion of the 
proper attitude of the Government toward the development 
of water powers. He praised especially committee work, 
stating that never before had the Association had so many 
committees and never before had they been so distinctively 
active and efficient in their duties. Commenting upon the re- 
port of the Public Policy committee, Mr. Freeman said that 
this report speaks for itself, and places it in the forefront 
of modern industrial advancement. 

The coneluding remarks of President Freeman, included 
an expression of appreciation for support received during 
the year from Secretary Martin and the office staff of the 
Association. He said that a clearly recognized feature of 
the electric lighting business is the enthusiastic loyalty of its 
men. No other industry has sueceeded in attracting so 
many young men of talent and enterprise, embued with 
the conviction that theirs is the best business in the world and 
holds the largest opportunity for advancement and rewards. 
He voiced the opinion that the record of the first quarter 
century of the business, great as it may appear, is only a 
start and that the past achievements are but promises of fu- 
ture accomplishments. 

Every seat in the auditorium was oceupied during Pres- 
ident Freeman’s address, and it was received with great 
appreciation and applause. Upon its conelusion, Arthur 
Williams of New York made a motion to refer it to a com- - 
mittee for consideration, the committee to make its amend- 
ments. Such action was taken and the committee appointed, 
consisting of H. M. Byllesby of Chicago; A. A. Dion of 
Ottawa, Canada, and Geo. H. Harries of Washington. 

The chairman of the entertainment committee, Arthur 
Williams, of New York, reported on the entertainment ar- 
rangements and expressed the hope that the reputation 
which New York has held in the past as a cold and undesira- 
ble city in which to hold conventions should be eliminated. 
After Mr. Williams, the report of the committee on mem- 
bership was presented by H. H. Seott. According to his 
report, the Association has a total membership of 8,665, a 
gross gain in new members during the year of 3,914. The 
company sections have a total membership of 5,440, indi- 
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eating that the growth will come largely in the future from 
the formation of company sections. 

The report of the Association’s secretary, T. C. Martin, 
showed the immense amount of work handled by the Asso- 
ciation’s offices as the result of the increasing growth and 
expansion of activities of the Association. During the last 
year, 7,000 copies of the proceedings have been circulated 
and the monthly bulletin now nearly 100 pages, has reached 
a circulation of 10,000. The Question Box revision has been 
finished and the work will be issued in book form. The 
standard classification of accounts adopted by the Associa- 
tion has been put into book form, also a revised edition of 
the solicitor’s handbook has been completed. All this has 
been the work of the past year. 

The report of the insurance expert, W. H. Blood, Jr., 
of Boston, emphasized the fact that comparatively little at- 
tention has been paid to the scientific rating of electire 
light and power risks by the underwriters. Few of the 
bureaus have adopted the new schedule brought out by the 
Central Traction and Lighting Bureau of last year with a 
base rate of 8 cents in place of rates running from 25 cents 
to $1.25. Among those adopting it, is the Southeastern Un- 
derwriters Association. Mr. Blood stated that the schedule 
has affected a reduction of approximately 35 per cent in 
premiums, and urged that members endeavor to have it ap- 
plied to their properties, where superior construction so 
warrants. 

The scheduling of the report of the committee on over- 
head line construction for the technical sessions made it un- 
necessary to go into this matter exceept by abstract. Farley 
Osgood of Newark, N. J., brought out the fact that the 
work represents three years of labor and has been approved 
officially by telegraph, telephone and railway companies. 

The report of the committee on uniform accounting was 
given only in abstract by J. L. Bailey of Baltimore, since it 
came up for consideration and discussion in the first ac- 
counting section. The abstract will be found in this issue 
under that heading. 

The report of the Association’s Secretary, T. C. Martin, 
on progress covered 98 pages and contained as usual the 
meat of information on the industry in this country and 
abroad. The abstract of the report read by the author, 
showed a general growth of the industry in the United 
States, comparing same with England, Germany, Austria, 
Belgium, Switzerland and Japan. The questions of regu- 
lation, rates and franchises as affecting electric ight and 
power companies were touched upon as well as the impor- 
tant question of conservation and its meaning. The ad- 
vancement and development in new generating stations and 
systems which have been evidence of the past year’s activities 
were taken up in some detail. Illumination and other prob- 
lems affecting central stations, were dealt with, making the 
report one from which considerable benefit can be derived 
through a careful study. 

A paper entitled, “Masters and Men,” by Paul Lupke of 
Trenton, N. J., was read by Secretary Martin and repre- 
sented observations as the author so states of one place be- 
tween the upper and nether millstone. Commenting upon 
welfare work in general, it was Mr. Lupke’s opinion that 
any such work no matter how liberal its construction, should 
be surrounded with safeguards, the necessity of which is 
apparent to masters but baffling to men. The report was an 
emphasis on the state of affairs which exists, namely, that 
a large number of masters do not realize the condition of 
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men whose wealth varies from maximum to zero, or even 
to a negative quantity between times of pay days. 

The presentation of the portrait of Miss Harriet Bil- 
lings, the assistant secretary and treasurer of the Associa- 
tion, whose valuable services the Association has enjoyed 
since 1891, followed Mr. Lupke’s paper, W. T. L. Eglin, of 
Philadelphia, giving presentation remarks. The painting is 
a gift of H. L. Dougherty, of New York. 

SECOND GENERAL SESSION. 

The second general session was called to order by Pres- 
ident Freeman Tuesday afternoon at 2:30 o’clock. The 
report of the Bulletin and Question Box by the editor, M. 8. 
Seelman, Jr., of Brooklyn, took up the work connected with 
editing the Question Box and caring for the correspondence. 
Mr. Seelman emphasized the value of the Bulletin as a clear- 
ing house of information, register of progress and record of 
the organization’s doings, and emphasized the desire to 
meet needs of members by supplying information. The 
report on Question Box revisions by Paul Lupke, of Tren- 
ton, N. J., was presented by A. J. Campbell, of New Lon- 
don, Conn. The publication is soon to be issued, and will 
be the first step toward the compilation of a hand book of 
considerable value to the operating engineers in connection 
with the industry. Arthur Williams, of New York, on be- 
half of the Library Committee, referred to the continued 
gifts of W. D. Weaver, editor of the Electrical World, to 
the N. E. L. A. library. It was the opinion of the com- 
mittee that the best policy for the library is one of eo-oper- 
ation with the Engineering Society’s Library, by contribut- 
ing a stated sum yearly for purchase of publications of 
particular interest to the central station industry. 

The report of the handbook committee was presented by 
Geo. Williams and emphasized the addition of electric ve- 
hicle, load factor, diverse factor, garage and illumination 
material in the latest issue. The handbook has been made 
up to provide the solicitor with principles of central station 
practice, technical and commercial, and should be particu- 
larly valuable to those stations where no expert illuminating ~ 
engineer is available in the organization. Considerable dis- 
cussion was entered into as to the best means of adding 
additional material to the handbook, a loose binder on the 
original copy was suggested and a suggestion offered that 
a new bound volume be distributed at intervals throughout 
the year, providing there was any considerable revision re- 
quired. The general consensus of opinion seemed to be that 
the best plan would be to send out an entire new page to 
take the place of the page containing obsolete matter, the 
old one to be cut out and the new one pasted to the old 
stub. The matter was referred to the committee. 

The chairman of the committee of award of the Dough- 
erty Gold Medal, W. C. L. Eglin, of Philadelphia, re- 
ported that out of the twenty-nine papers submitted to 
the committee, that each member of the committee had 
selected independently the paper entitled, “Load Factor 
Diversity and Power Factor,” read by Chas. J. Russell of 
the Philadelphia Electric Co., before the Philadelphia Com- 
pany section April, 1909. The fact that the medal was 
awarded to Mr. Russell was kept from him until the 
announcement was made at the Convention. In acknowl- 
edging the honor, Mr. Russell showed that it was unex- 
pected and that he was very much surprised. He made 
a very interesting talk on the importance of the rate ques- 
tion, and the lack of standard rate making. 

A paper on company section bulletin was read by E. A. 
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Edkins, of Chicago, the origin and growth of these pub- 
lications were commented upon and the statement made 
that over 500 house bulletins or organs are now published 
in this country, the characteristic ones being published in 
Chieago, Boston, Denver, Toronto, Philadelphia, Brooklyn. 
The result of publication in inereased efficiency and the 
cultivation of relations between those connected in the dis- 
cussion of public cases were features commented upon. 
Following the paper an interesting discussion of the sub- 
ject followed. J. D. Israel, of Philadelphia, commented 
upon the interest created among their employees by lectures 
given by prominent outside men foreign to the industry at 
section meeting. He stated that the company had kept a 
record of the attendance and selected 15 of those with the 
best record sending them to the convention with expenses 
paid by the company. This was not held out as an induce- 
ment, and the men knew nothing about coming until the 
last minute. E. S. Smith, of Chicago, detailed the arous- 
ing of inereased interest in section work in their organiza- 
tion by combining social and business features. He spoke 
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of the good work accomplished by the Section’s Bulletin, 
and the interest created in such by interspersing interesting 
reading matter in the form of short stories. The Common- 
wealth Edison Company’s section, he stated was an organ- 
ization of 1,090 members. R. 8. Pack, of Toronto, Canada, 
ealled attention to the importance of handling section or- 
ganizations, from the standpoint of the men, showing them 
that it is as much for their benefit as for the company. 
It was his opinion that the backbone of the Association 
was the company section, and favored the publishing of a 
monthly bulletin, rather than one to cover a longer period 
such as a quarterly. The question of interesting line men 
was taken up by Farley Osgood, of Newark, N. J. The 
closing discussion on the subject was given by Samuel 
Insul, who spoke very highly of the value of the Dough- 
erty suggestion for establishing company sections, and ad- 
vised that the section plan be taken up by the larger com- 
panies. He also urged larger representation of company 
sections at conventions and the education of the man at 
the bottom for future executive positions. At the close of 
the session, President Freeman said there had been over 
one thousand in attendance at the-three sessions on Tues- 
day. 
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THIRD GENERAL SESSION. 

The third general session, as well as the other two gen- 
eral sessions, was presided over by President Freeman as 
chairman, and ealled to order on the afternoon of 
Friday. At this session, the chairman of the committee, 
on the president’s address, H. M. Byllesby, of Chicago, 
reported for his committee on the official remarks of Presi- 
dent Freeman in his address. A paper entitled ”Breadth 
of Vision in Public Utility Appraisals,” was then presented 
by H. M. Byllesby. Although this paper was not on the 
program, it was an important one and contained interesting 
information on the subject, including methods of determin- 
ing value, an explanation of the problem of public utility 
appraisals, discussion of watered stocks, the responsibility 
of members, the estimating of the cost of any projects and 
the fixing of values, proper protection for corporations, 
and the rate and wages for publie service. corporation. In 
view of the fact that the present tendency of the public is 
to mistake the tendency of legislation, whereby corporations 
are allowed to charge a rate, depending upon the values of 
property, Mr. Byllesby explained that these values com- 
prise the naked physical worth, or the cost to reproduce, 
plus the values which they possess as existing, growing, 
earning property. The address was an important one, and 
was received with considerable enthusiasm. 
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Following Mr. Byllesby’s paper, one was read by W. F. 


Wells, of Brooklyn, N. Y., on elements affecting the fair 
valuation of plants and property. The factors entering 
into the approximation of original cost and reproduction 
values of actual property, represented by a fixed capital 
amount, were the subjects discussed. In the discussion the 
confusion of terms in regard to values and the theoretical 
and actual depreciation were features brought out. The 
report of the committee on rate research was next sub- 
mitted by J. F. Gilchrist, of Chicago. This report voiced 
the establishing of more uniform rates throughout the coun- 
try. The committee recommended a floor-area rate as being 
the fairest and cheapest for residence use, stating that it 
was practical and easily understood. Accompanying the 
report was an exhibit of models, based on the three dimen- 
sions of kilowatt demand, kilowatt-hour consumption and 
customer’s bill, illustrating various rate schedules. 

A paper entitled “Some Reasons for Difference in 
Price for Different Services” was next presented by N. T. 
Wilcox, of Lowell, Mass. He pointed out the differences 
between residence and commercial service, and made plain 
that there were certain natural discounts, depending upon 
the size of the installation, cost of equipment and hours of 
service. Douglas Burnett, of Baltimore, presented an ab- 
stract of a paper entitled “Standardization of Electrical 
Sellings.” In the remarks made, it was advocated that 
publicity of central station rates was advisable. Also pro- 
posed methods of figuring house wiring, signs, ete., were 
suggested on a unit basis, so that immediate estimate could 
be quoted to customers. From the discussion, it appeared 
that there was considerable support for accessibility of rate 
schedules for the public, it being advanced that generally 
people regard rates as obscure and difficult to understand. 

“The Economies in Operation Possible Through Time 
Study,” was the title of a paper presented by L. B. Web- 
ster, of Marion, Ind., in which he proposed and exhibited 
charts for comparing output of certain classes of labor, 
referring to such saving possible to accomplish through 
instruction to employees. Mr. Webster pointed out that 
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the engine room, boiler room and outside plant depart- 
ments offered opportunities for improving time efficiency. 
In the discussion which followed, H. 8S. Porter, a profes- 
sional engineer pointed out some of the possibilities and 
difficulties of studying the efficiency of various operations 
outlined by Mr. Webster. 

Through the report of Secretary T. C. Martin on memo- 
rials, a loss of 14 association members during the past year 
was disclosed. 

F. W. Frueauff gave a report which took up proposed 
plans for a constitution of company branches, ~technical 
and commercial sections and proposed  eonstitutional 
amendments which were already submitted to the Associa- 
tion during the executive session on Wednesday. This re- 
port was accepted and the report of the committee on over- 
head line construction was also received. Following this 
action, the nominating committee presented its report em- 
bodying recommendations for officers to serve during the 
coming year. The nomination committee’s report was ac- 
cepted and the convention named the following officers 
through a ballot. President, John F. Gilchrist, of Chicago; 
1st vice-president, Frank M. Tait, of Dayton, Ohio; 2nd 
vice-president, Arthur S. Huey, of Oklahoma City, Okla.; 
secretary, T. C. Martin, of New York; treasurer, Geo. H. 
Harries, of Washington, D. C.; members of the executive 
committee, W. W. Freeman, of Brooklyn, Chas. L. Edgar, 
of Boston, Arthur L. Williams, of New York and H. H. 
Seott, of Easton, Pa. The final business of this session 
was carried out after J. F. Gilchrist had taken the platform 
and received the words of greeting for his coming adminis- 
tration from President Freeman. After the words of reply 
from Mr. Gilchrist, in regard to the honor of his election 
to the presideney, the convention was formally adjourned. 


Technical Sessions. 


The first technical session was called to order Tuesday 
afternoon and presided over by F. M. Tait, of Dayton, 
Ohio. The report of the meter committee was presented in 
two parts by G. A. Sawin, of Newark, N. J. The first 
part recorded practices of various operating companies and 
improvements in constructive detail by manufacturing com- 
panies. The second part took up the meter eode recom- 
mended for adoption by member companies. This code 
covered general instruction for meter maintenance inelud- 
ing information in regard to order of work, tools, supplies, 
adjustment, overload and installations, ete. 

The report of the committee on grounding secondaries 
was presented by W. H. Blood, Jr., of Boston. The pres- 
ent opinion as to the advisability of grounding secondary 
alternating current circuits was advanced, it being stated 
that the only difference of opinion now existing being refer- 
ence to the limiting voltage beyond which grounding should 
not be carried. It was the committee’s opinion that it is 
unwise to ground cireuits operating on an BE. M. F. ex- 
ceeding 150 volts. In the discussion of the subject which 
followed, it was explained that the underwriters have not 
demanded the grounding of circuits beeause the fire risk 
is not lessened by grounding. The desire was further ex- 
pressed that the committee of the A. I. E. E., reeommend- 
ing grounding out all circuits having voltages below 250, 
and the Association’s committee placing the limit at 150 
volts get together on a common satisfactory limit. It was 
explained that a shoek from 250 volts will hold a man to 


the conductor as readily as one from 2,500 volts and that 
from outward appearances it is as dangerous. 
A paper on grounding of low tension cireuits as a pro- 


teetive measure was presented by P. M. Lineoln,-of East 


Pittsburg, Pa., in which the condition under which high 
voltage strains may appear between the low tension wind- 
ings and core of the transformer was explained. He stated 
that the transformer circuit with insulation between the 
separate windings and between the windings and core aet 
as the plate and dielectric of a condenser. On all eir- 
cuits, therefore, not grounded, the voltage between the line 


and ground will be divided throughout the dieleetrie aceord- 


ing to the capacity of the insulating material, so that a 
large part of the total EK. M. F. may be impressed be- 
tween the low tension winding and core on aceount of the 
condenser’s effect. 

“Recent Important Improvements in Single Phase Mo- 


tors,” was the title of a paper read by W. A. Layman, of St. 
In this paper, Mr. Layman outlined the principles 


Louis. 
of operation of two new types of single phase motors, one 
being of constant and the other adjustable speed. The 
motor characteristics were shown by means of a praetical 
demonstration upon motors of the two types operated under 


severe conditions. According to the demonstration, the eon- 
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stant speed motor consumed a considerable component 
of leading wattless current at no load and operates at a 
power factor of .96 at full load. By use of the adjusta- 
ble speed motor any desired speed was secured by the 
proper The discussion following the paper 
brought out the faet that numerous applications of the ad- 
justable speed alternating current motor are found and the 
probability was expressed that the manufacturers would 
soon respond to this demand as is being done in Europe. 

F. D. Newbury of East Pittsburg, presented an interest- 
ing paper entitled “Relation of Modern Load to Station 
Equipment.” The selection of generating equipment for 
an alternating current station was considered, Mr. Newbury 
stating that the average operating power factor of such a 
station was about 80 per cent. He further stated that by 
improving the power factor the KVA rating of the genera- 
tors could be lessened, referring to the synchronous motor as 
advantageous in regulation of power factor. He referred 
to the manufacture of 60 eycle synchronous converters 
which now operate as well as the old 25 eyele type, eredit- 
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ing the improvement to increased rotative speed by reason 
of the number of poles being decreased and commutation 
improved. In the diseussion following the paper, the dis- 
advantages of electric spot welding were taken up in re- 
gard to a particular station load. It was pointed out that 
the welding energy should be supplied by a generator, in- 
duction motor driven and equipped with a fly wheel to min- 
imize the excessive fluctuation in the demands on the gen- 
erator which would be thus transmitted to the supply sys- 
tem. 
SECOND TECHNICAL SESSION. 


On Wednesday morning, the second technical session was 
held with W. C. L. Eglin presiding. The first subject taken 
up was the report of the overhead line, construction commit- 
tee by Farley Osgood of Newark, N. J. As already men- 
tioned under the heading of First General Session, this 
topic was briefly discussed on Tuesday. The report con- 
tained 195 pages and embodied reports of committees of 
the National Electric Association, the American Institute of 
Electrical Engineers, The American Railway Association, 
the Association of Railway Telegraph Superintendents, and 
The American Railway Engineering and Mantenance of 
Way Association. After the presentation of report by the 
ehairman Mr. Osgood, a discussion followed and the sug- 
gestion made that the association adopt it in full for stand- 
ards in construction to be followed by member companies. 
Several speakers both for and against the adoption took 
active interest and a number of important points were 
brought out. The opposition to the report was in the main 
limited to certain modifications. President Freeman at- 
tended a part of the session and before leaving emphasized 
the fact that a great deal of hard work had been spent on 
the report and that he could vouch for the enthusiasm 
which the committee had evidenced in the work. In his 
opinion the report was worthy of adoption at this meeting. 
The vice-chairman Mr. Eglin also spoke in favor of the 
adoption, pointing out that the men on the committee were 
thoroughly capable of handling the subjects. While it would 
be difficult to get specifications to satisfy all members, he felt 
sure that the report was best available at the present time 
and hoped that it would be accepted and used as a stand- 
ard. After considering these suggestions, motion was made 
that the members of the technical session recommend to the 
executive committee of the association that the report be 
adopted, which motion was earried. The report was noi 
adopted without further referring it to the executive com- 
mittee on account of the opposition. 


~~ The next subject taken up was the report of the com- 
mittee on preservative treatment of poles and cross arms, 
this subject being presented by W. K. Vanderpoel of New- 
ark, N. J. The report was divided into two parts, one tak- 
ing up preservatives and the other treatments, the treatments 
being considered under three headings, the high-pressure, the 
atmospheric-pressure and the brush treatment. In connec- 
tion with the asmospheric-pressure treatment, general di- 
rections were given for central station companies and hints 
also were offered for the brush treatment which is the least 
effective but the cheapest of the processes. In the discus- 
sion which followed, the advantage of the wooden poles 
when compared with towers, in the matter of right of way, 
was diseussed. It is claimed that for a 60,000 volt trans- 
mission line, a choice has recently been made for wood poles 
rather than towers on account of the less width of right of 
Conerete poles have proven satisfactory, however, 
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transportation difficulties and cost of erection and removal 
are features to be considered. Dr. Alleman gave an appre- 
ciative talk on the fraud practiced in creosoting. Dr. Alle- 
man sited eases where from three pounds to nine pounds of 
creosote per ecubie foot was used when twenty pounds was 
specified. Another case was where entirely another oil 
than creosote was used. B. F. Pearson of Southern Cal- 
ifornia said that he had found open pot methods followed 
by droppimg eross arms in a cold treatment very good. 
He advanced several methods of preserving base of pole, one 
successful method being the wrapping burlap around the 
base of pole and then ereosoting. Another method was to 
concrete base and a little above base. 


The next subject was a presentation of the report of 
underground eonstruction committee given by W. L. Ab- 
botts of Chicago, the chairman. The report was a record 
of results of investigations dealing with conduit construc- 
tion, cables the installation of cables, auxiliary subway 
equipment and operation. Specifications for cable joints, 
comparisons of various conduit material, and hints to pre- 
vent electrolysis were features dealt with. In the discussion 
which followed it was pointed out that the concrete conduit 
used in St. Louis was tried in Joliet under unfavorable 
circumstances and was abandoned. It has proven success- 
ful in St. Louis, however, and is being extended, as it pre- 
sents fireproof construction but can be installed only under 
good weather conditions. The use of armored cables with- 
out conduit were mentioned as good practice where growth 
is not rapid. Mr. Eglin stated that troubles are frequently 
located by trouble hunters running over the route and de- 
tecting odor of burnt insulation, and that such trouble was 
more frequently located in this way than with exploring 
coils. 

Following the report of underground construction com- 
mittee, a paper entitled, “Load Reports of an Electric Sys- 
tem,” written by A. S. Loizeaux of Baltimore was presented 
by Douglas Burnett of Baltimore. Sample load-reports of 
an electric system including daily output summary, special 
day load curves, day load curves of large customers, monthly 
reports of energy generated and various other specifications 
of load formed material presented. The discussion brought 
out the fact that the keeping of reports of the kind de- 
scribed were becoming more and more important due to the 
formation of state commission and the frequency of ques- 
tions arising which could be handled by. them. The pre- 
siding officer Mr. Eglin, expressed the favorableness of the 
standardization of form of load reports and characteristic 
load eurves for central stations. 

The second technical session while scheduled in the pro- 
eram for Wednesday forenoon only was found altogether 
too long and too interesting to crowd into the short space 
and was therefore extended into the afternoon taking prac- 
tically the whole day to the subjects. 

THIRD TECHNICAL SESSION. 

The third and last of the technical sessions was held on 
Thursday afternoon and the work opened by a presentation 
of the report of the lamp committee by W. S. Wells of 
Brooklyn. The developments in the manufacture of tung- 
sten lamps and some of the improvements in standardiza- 
tion of lamp sizes and ratings were taken up, attention 
being called to two new tungsten units consuming 400 watts 
and 500 watts that have come into general use during the 
past year. The principal point brought out in the discussion 
was that the policy of companies that had given free renew- 
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als of carbon lamps was now to reduce the price of tung- 
sten lamp renewals by an amount equal to the cost of an 
equivalent carbon lamp. 

The next subject on the program was the report of the 
committee on prime movers delivered by I. E. Moultrop of 
Boston. In this report no newly developed type of appara- 
tus was mentioned, standard apparatus being considered 
only. Gas engine installations in connection with gas pro- 
ducer plants and the operation of hydraulic units, gover- 
nors and accessories, were included in the report. The 
paper was liberally discussed, J. C. Parker of Rochester 
stating that the central station conditions cannot afford to 
ignore the possibilities of exhaust steam heating in obtaining 
isolated plant loads. It was advanced that the bleeder 
types of turbines are adaptable for this service, the heat 
being shunted from the turbine at the desired pressure and 
at a uniform quality. R.D. De Wolfe of Rochester stated 
that there was a demand for some type of bleeder turbine 
which would deliver the desired amount of steam for heat- 
ing independent of the load on the generator. He claimed 
that small gas engine installations are proving unsatisfac- 
tory. Attention was called to the Humphrey gas pump now 
being built in Europe and recommended that the committee 
watch developments. 

The report of the committee on electrical appliances, 
L. L. Elden of Boston, Mass., chairman, was read by G. L. 
Knight. The report took up tests made on 12,000 K. W. 
turbo-generators under short ecireuit conditions and gave 
suggestions based on these tests. Reactance inserted in se- 
ries with the generator leads was recommended as affording 
excellent protection to generator and minimizing eurrent 
to be interrupted by the circuit breaker when opening a 
short cireuit. The auto-transformer to double the voltage 
of the generator which provides a high voltage unit with 
sufficient effective series reactance for self protection 
against destructive short cireuit eurrents, was also men- 
tioned. 

In the discussion on this paper, F. D. Newberry of 
Pittsburg expressed the opinion that the reactance advisable 
to include in a turbo-generator cireuit could easily be pro- 
vided within the generator itself, thereby avoiding external 
reactance. E. M. Hewlitt of Schenectady, explained the 
changes now being introduced in the bellows type relay in 
order to make it more selective. It was further brought out 
that the present form of relay is selective for grounds on 
a system but non-selective for short circuits. 

A paper on ventilation of turbo-generators was next 
presented by R. B. Williamson, of Milwaukee. The weight 
of air required for proper ventilation and the slight per- 
centage of dust in air used for ventilation was discussed to- 
gether with the detrimental effect in operation on account of 
the accumulation of dust in the small air passages of turbo- 
generators. Methods for filtration of air through cloth were 
described. In the discussion of the paper H. L. Wallau of 
Cleveland suggested the use of vacuum cleaning of turbo- 
alternators instead of the blower method in order to pre- 
vent the dust from returning to the generator. 

The last subject presented was that of the paper enti- 
tled, “Progress and Development of Self Cooled Trans- 
formers,” by M. O. Troy of Schenectady. The operation 
of modern self cooling transformers and the inerease in 
style and improvements was dealt with. It was explained 
that the permissible output of rating of the self-cooled trans- 
former is set by the surface of the ease which can be ren- 


dered available for cooling purposes. A method was de- 
seribed of cooling involving the use of a boiler iron tank 
equipped with external tubes. The advantages set forth 
were effectiveness of the cooling surface obtained and un- 
limited amount of surface that can be seenred and the 
forced circulation of the cooling oil. A. §. McAllister of 
New York expressed the opinion that the increase of the ef- 
fective cooling properties of the tank with external tubes 
and that with compound corrugation is contributable to 
inerease of surface exposed to air current and not to in- 
creased radiating surface. 


Power Transmission Sessions. 

The first of the power transmission sessions was held on 
Thursday morning, the meeting being presided over by 
J. F. Gilchrist. The first business taken up was a presen- 
tation of the report of the public conference on water 
powers and governmental control, called by the transmis- 
sion section on April 8th. A. S. MeAllister of New York, 
presented the report. 

A paper entitled, “Central Station Power and Electricity 
supply for Trunk Line Railroads,” was presented by J’. 
Darlington of East Pittsburg, Pa. The author held that 
energy generation and railroad should be conducted as 
separate and independent undertaking. It was his plan to 
develop the electric railroading by co-operation of central 
station men with the railroad furnishing them with energy 
needed. The discussion following the reading of the paper 
set forth the general opinion that the best and most eco- 
nomical method of handling power was for the power com- 
pany to operate separate from the railway company. 

The report of the committee on protection from lightning 
was next presented by B. E. Morrow of Albany, N. Y. The 
report was divided into two parts one taking up transmis- 
sion and the other distribution. The committee recommended 
the use of electolytiec type of arresters on all transmission 
lines, the multi-gap or horn type. It also advised that a 
choke coil should be placed on every circuit leaving the gen- 
erating station, and the improved types of insulations for 
transformers used where subject to damage from lightning 
or surges. Overhead ground wires were highly indorsed. 
The discussion was taken up by prominent engineers inelud- 
ing Dr. C. P. Steinmetz of Schenectady. Dr. Steinmetz 
brought out the fact that almost absolute protection against 
lightning can now be had if necessary although it may be 
more economical in some eases to assume some risk of 
trouble from lightning rathen than expend the money in- 
volved in providing perfect protection. He further stated 
that in some cases it may be best not to protect distrib- 
uting lines but to protect only the apparatus connected with 
the system by placing aluminum eells at the sub-station and 
some cheaper form at the other apparatus to be protected. 
The matter of cost was the determining factor in his mind 
as to whether or not protection of various kinds should be 
placed and where. P. M. Lincoln of Pittsburg mentioned 
that in addition to arresters there are three means of pro- 
tecting against lightning, under-hung installation, overhead 
ground wire and grounded neutral point. 

SECOND POWER TRANSMISSION SESSION. 

The second and last power transmission session on Fri- 
day morning was presided over by President Freeman dur- 
ing a large part of the session, the latter part being in 
charge of J. R. McKee, vice-chairman. The first paper de- 
livered was entitled, “Increasing the Flexibility and Re- 
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ducing the Cost of Operation on Steam Boiler Plants by 
the use of Fuel Oil,” by H. A. Wagner of Baltimore, Md. 
The author took up an arrangement employed for using 
both oil and coal simultaneously as fuel for steam boilers. 
He explained actual operation which showed an output in- 
ereased by 66 2-3 per cent. indicating a saving of about 
40 per cent. in cost of boiler equipment for the output. E. 
B. Rushmore read a written communication from M. C. 
Kennedy of Syracuse stating that good results have been 
obtained from the use of oil as fuel in Syracuse. 

The next paper took up the determination of steam costs 
under varying conditions by Messrs Walbridge and Gilbert. 
Curves were shown based on data taken from engineers 
note books referring to a certain territory 200 miles in 
length where energy was produced by steam. The curves 
showed the relation between weight of steam per K. W. 
hour and cost of banking per K. W. hour, cost of coal per 
K. W. hour, cost of labor per K. W. hour, and rating of 
power plant in K. W. 


The next matter taken up at this section was the topical 
discussion on operation of transmission systems. Three 


T. C. Martin, Secretary oF N. E. L. A. 


written communications were presented from the following: 
Max. Hebgen of Butte, Montana; J. P. Jollyman of San 
Francisco and R. S. Kelsch of Montreal. A number of oral 
discussions were also presented. Mr. Hebger in his paper 
advanced the increasing of the factor of safety in installa- 
tion to the value of three for 100,000 volts, 4 for 50,000 
volts, and 5 for 20,000 volts. It was his opinion that for 
an e. m. f. exceeding 20,000 volts, suspension insulators 
should be used in preference to pin insulators. Duplicate 
transmission lines erected along different routes should be 
carried out when possible. Overhead ground wires, extra 
insulation and electrolytic lightning arresters should be used 
to give the best possible continuity of service. Mr. Jolly- 
man stated that the generating plant should be arranged on 
a unit system and all control apparatus should be located 
so that one man could handle it in ease of accident. It 
was Mr. Kelsch’s opinion that insulation strength should 
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at least be three times as great as it is at present. G. H. 
Waldbridge explained that most of the troubles encountered 
on the system of the Central Colorado Power Company’s 
system were mechanical rather than electrical. It was fur- 
ther advanced that interruption of service by birds standing 
on steel cross arms and touching the transmission wires can 
be overcome by using suspension insulators. 


Accounting Sessions. 

The first accounting session was held on Tuesday after- 
noon with J. F. Gilchrist presiding as chairman. The first 
work of this session was the presentation of the report of 
the commission on uniform accounting by J. N. Bailey of 
Baltimore, Md. The committee recommended the estab- 
lishing of a statistical bureau, and that when information 
is sent to inquiring members the names of companies which 
have furnished data should not be disclosed. — 

The next subject considered was a paper on handling 
customers orders by R. F. Bonsell of Baltimore. On ac- 
count of the absence of Mr. Bonsell this paper was read 
by Douglass Burnett of Baltimore. The author advised 
that orders should be so drawn as to include all of the work 
of a certain class under one agreement. All forms should 
be of standard size, and the most efficient forms will permit 
the necessary carbon copies to be made. Further in cities 
where a municipal or underwriters certificate of wiring is 
required, it facilitates the prompt handling of orders to 
place on file a complete record of certificates. 

The collection of bills was the subject of a paper pre- 
sented by E. J. Bowers of Kansas City, Mo. Mr. Bowers 
described in detail the practice of the Kansas City Electric 
Light Company and recommended a discount for prompt 
payment of bills with penalties strictly observed for non- 
compliance with rules. Notices of discontinuance of ser- 
vice have been effective in securing prompt payment of ac- 
counts past due. This subject was liberally discussed by 
various members. 

The next paper was delivered by Herman Spoehrer on 
electric vehicles accounts as applied to a department of a 
central station plant. Mr. Spoehrer in his paper described 
the electrical vehicle business of the Union Light & Power 
Company and the methods of accounting, giving the clas- 
sifications of accounts for the automobile department. The 
classifications are divided into general headings entitled 
sales and garaging, showing all expenses pertaining to this 
feature of the business. 

SECOND ACCOUNTING SESSION. 

The second accounting session was held Wednesday morn- 
ing with F. M. Tait presiding. The first paper was pre- 
sented by J. T. Brady of Denver, Colo., on the subject of 
tracing store room material. Mr. Brady stated that on ac- 
count of the nature of the industry it was imperative to 
store an excessive supply of material and to provide means 
for carrying and handling it. He advised a complete set of 
records that should show receipts and disbursements and 
that no material should be given out without a requisition. 
He further advised a weekly balance sheet used by each 
foreman and each month to take a partial inventory of ma- 
terials in warehouse. 

The purchasing department was the subject of the next 
paper presented by T. W. Buxton of Brooklyn, N. Y. 
This subject was presented in three divisions taking up the 
purchasing department of the Edison Electric Illuminating 
Co. These divisions were orders, invoice, and transporta- 
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The following objects for a purchasing department 
were advanced: (1) To close the purchase properly. (2) 
to verify the seat of a purchase. (3) to verify the result- 
ing expenditure with a minimum of dispute and delay. (4) 
to care for special and miscellaneous matters. (5) to pro- 
vide particular statistics and information. (6) to handle 
a sale of certain materials. The discussion following the 
paper brought out the precautions to prevent payment of a 
bill twice. 

“Advantages of.a Job Cost System,” was the subject of 
a paper next presented by A. L. Holme of New York. Mr. 
Holme took up in his paper, the job order system for con- 
struction, and for repair work that is necessary in order that 
executives may be consulted on expenditures and be assured 
that expenditures do not pass the amount approved. The 
method is a very good one to obtain cost data and it makes 
estimates reliable for future use. 


tion. 


THIRD ACCOUNTING SESSION. 

The third and last accounting session was held Thursday 
morning and called to order by President Freeman. The 
second session was the longest of the sessions held during 
the convention and President Freeman expressed his grat- 
ification at the large attendance. This attendance was much 
larger than any other previous annual meeting of the 
section. 


Cuar.es L. Epgar, Memper N. E. L. A. Executive Com- 
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The first paper was delivered by Franklin Heydecke on 
general office accounting. The importance of promptness in 
compilation of monthly statements of operation and of profit 
and loss were commented upon, it being stated that general 
facts should be given first, then followed by details in order 
not to delay the statements. It was advanced as good policy 
to lean strongly toward charging to operating expenses in 
case of doubt. Construction accounts for underlying com- 
panies should be separated so that if the lease should ter- 
minate, the controlling company could receive payment for 
betterments. 

The next paper taken up was on accounting for depre- 
ciation by H. M. Edwards of New York. This paper as- 


sumed that every company recognizes that its tangible as-— 


sets are disappearing with use or improvement and that 
some provision must be made in the accounts to provide for 
the replacement of worn out or superseded apparatus. The 
two methods for determination of the depreciation reserva- 


g 


tion given were the specific method and the general method. 
With the specific method, if books are properly kept, it 
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would not be difficult to inventory the plant and list costs. 


The specific tries to treat with exactness what in the very na- 
ture of the things is not exact and to the last degree approx- 
imate and takes no account of supersessionary depreciation. 
Under the general method a reserve may be built up by a 
stated percentage of the inventory value of the property, 
by a percentage of the gross earnings, by rate applied to the 
electri¢ energy generated or sold or by a definite amount ap- 
propriated from surplus earnings. The New York Edison 


Company started its depreciation reserve fund on the date - 


of its incorporation, its practice being to set aside 1 cent per 
k. w. hour off energy sold to general customers. The author 
of the paper considered this depreciation as a cost that 
must be recovered from the price of the product sold, and 
considered that the reserve should be determined by the 
general rather than the specific method. A lively discussion 
ensued following the reading of this paper, different opin- 
ions being advanced as to the means by which a determina- 
tion of the amount and the basis on which the reserve 
should be computed. 

The next paper on the program was entitled, “The Extent 


to which a Tabulating Machine can be Used in Accounting — 


Work,” and read by Wm. Schmidt, Jr. of Baltimore. Its 
general trend was to point out the help to electric companies 
that the tabulating machine presents explaining that in Bal- 
timore it is used for the tabulation of monthly electrical 
sales,-a daily analysis of lamps used, information as to 
meters, indicators, transformers, and are lamps in service, 
and as to the number of poles in apparatus attached. After 
the discussion of the Schmidt paper, President Freeman 
announced that the accounting sessions had been one of the 
distinct successes of the convention and that the largest 
number standing at any one meeting was reported by the 
accounting session which also had the record of beginning 
its meetings first and ending them last. 


Commercial Sessions. 

The first commercial session was held Wednesday morn- 
ing with J. F. Gilchrist presiding. The session was opened 
by the address of the chairman of the commercial see- 
tion, George Williams of New York. Mr. Williams called 
attention to the fact that the commercial section now has 
a membership as large as the entire association six years 
ago, and will in all probability double its membership each 
year for some time. It was his opinion that the commercial 
section is the best way of developing the commercial side of 
any association and that the commercial section afforded the 
best opportunity for commercial men to acquaint manufac- 
turers with customers’ wants and for the manufacture to 
educate the commercial men. The speaker announced that 
the section will frequently issue special data from expert 
sources and will furnish individual assistancee if asked for. 
The next subject on the program was the report of the com- 
mittee on power presented by the chairman E. W. Lloyd 
of Chicago. The report presented tabulated data relative 


to motor development for various industries as well as data — 


on horsepower required to drive various machines. The 
qualifications of a salesman for soliciting business were 
commented upon and the advisability of a central bureau 
established for a collection of data. 

The report of the committee on electricity in rural dis- 


tricts was next reported by J. C. Learned of Chicago. This — 


by. 
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report was divided into several sections, each treated by 
itself, and in taking up the central station features of rural 
industries it was pointed out that greater opportunities for 
load occur than mere farm installations. It is shown from 
data that the average motor business of a customer in well 
and firmly established districts is off peak load and very 
often the lighting is also off peak. It was suggested that 
business be encouraged by some inducement as installment 
payments for utensils or motors, cost prices on wiring, ete. 
The report touched upon in a general way the rural indus- 
tries which include stone quarries, gravel pits, stone yards, 
cement mills, brick yards, lumber yards, grist mills, and 
other small and similar industries. An extensive discussion 
followed in which S. M. Kennedy of Los Angeles, Calif., 
gave information on the lines of his company in southern 
California. He advised the highest standard of line con- 
struction and stated that the average cost of extending the 
line in rural districts depended on the voltage and the ter- 
ritory served ranging from $600 to $1,200 per mile. 
Following the report of the committee on electricity in 
rural districts, W. R. Collier of Atlanta, Ga., presented the 
report of the committee on Ornamental Street Lighting. 
This report took up the great advantages and disadvantages 
of the various systems now in use for lighting streets, pay- 
ing particular attention to the are system, the festoon or 
arch system and the post system of ornamental lighting. 
The illustrations of the various systems formed a large part 
of the report. The report advised that the unit of pay- 
ment should be on the front foot basis and that this should 
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also be made the unit of cost of installation. It also 
advised that the solicitation of street lighting should be 
done by central stations rather than outside solicitors rep- 
resenting manufacturing companies. The report was gen- 
erally and thoroughly discussed, V. R. Lansing advancing 
the statement that whether or not lamps are placed upright 
or hang pendant is not of great importance since the life 
of tungsten lamps burning in either position now is about the 
The difference in illumination however, is considera- 
ble, lamps hanging pendant showing a gain of 35 per cent. 
so that the question of light distribution should be consid- 
ered especially in ornamental lighting schemes where econ- 
omy of operation is a question of great importanee. W. 
H. Gardner of Lincoln, Nebraska, advanced the idea that 
street lighting hurts window displays and that more em- 


SOUTHERN ELECTRICIAN. 


phasis should be placed on sign lighting and window light- 

ing than on ornamental street lighting, on account of the 

former yielding greater revenue. A. S. Ives of Poughkeep- 

sie, N. Y., urged companies to get municipalities to pay for 

the decorative street lighting and said that anything that 

benefited the communities would benefit the central station. 
SECOND COMMERCIAL SESSION. 

The second commercial section was held Thursday 
morning with F. M. Tait presiding. The first subject taken 
up was the report of the committee on electrie vehicles pre- 
sented by W. H. Peck of Rochester, N. Y., in the absence 
of J. T. Hutchings. The report advanced the fact that the 
public is yet unacquainted with the value of the commer- 
cial vehicle and that records of the actual cost of 0) eration 
and service data are of utmost importance. The committee 
reported the difference of 30 to 70 per cent in tire efficiency 
between gasoline and electrie vehicles and suggested the im- 
portance of proper tire selection. The setting of rates was 
reviewed and stress put upon the absence of fire risk with 
electric vehicles. The report was discussed from several 
standpoints including the prospects for future vehicle bus- 
iness, the reports from fields where vehicles are now in ope- 
ration and the possibilities for the extensive use of electric 
vehicles. 

EXECUTIVE COMMERCIAL SESSION. 


The executive session followed the commercial session, 
the following nominating committee being appointed: H. 
J. Gille, H. K. Mohr, E. L. Callahan, E. W. Lloyd, Dunean 
Campbell, and C. W. Lee. The chairman of the membership 
committee, R. Ownse, announced the membership was now 
over 1,000. The work of the year was reviewed by N. Boyn- 
ton of Cleveland. The entire morning session was devoted 
to the discussion of the electrical vehicle situation and the 
interest manifested showed its position in central station 
work. 


THIRD COMMERCIAL SESSION. 

The third commercial session was held on Thursday af- 
ternoon. This session was visited by one of the most prom- 
inent and influential minds connected with the electrical in- 
dustry. At a special invitation Mr. Thomas A. Edison was 
present, whose appearance on the platform created loud 
applause and enthusiasm. Mr. Edison does not speak for 
publie praise and therefore does not appear in public as a 
speaker. What he does speaks for itself and therefore his 
former associate and friend, Samuel Insull made remarks 
on his behalf. After this ovation and the election of Charles 
A. Coffin, President of the General Electric Co., as the 26th 
honorary member, the work of the session was taken up. The 
first subject considered was the report of the committee on 
residence business, this report being presented by Clare 
N. Stannard of Denver, Colo. 

The report was one of general progress and advanced 
as a means to be adopted for getting residence business, 
three general methods. The committee stated that the re- 
sults obtained in securing new residence business are most 
encouraging, its report indicating that during the past year 
there was an increase from 20 per cent to 40 per eent in 
the number of resident customers over the previous year. 
The revenue varied from $18.00 to $40.00 per year with an 
average of $25 per customer. The revenue per K. W. eon- 
nected varied from $18 to $22. 

The next subject taken up was the report of the eom- 
mittee on eleetrie heating refrigeration and kindred apph- 
anee sales, which report presents the state of the art and 
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the revenue procurable from the electric heating load. The 


relative importance of the various devices is indicated and 
the committee encourages the developments in every direc- 
tion. The report covers the whole range of devices on the 
market and from it, it appears that electrical refrigeration is 
eonfined almost entirely to few large cities. 

The report of the committee on improved wiring and 
equipment standards, was next presented, by M. C. Rypin- 
ski of New York. The opinion voiced by the report of the 
committee, was a need for improvement, standardization and 
eheapéning of wiring practice and equipment for the resi- 
dence customer. There seems to be a lack of definite knowl- 
edge as to the extent to which present cost retards wiring of 
houses. In old houses it is estimated that the situation is 
retarded 50 per cent, and it is generally felt that the cost 
of wiring should be reduced from 25 to 50 per cent., the 
general feeling being that the cost of wiring new houses 
does not need as much reduction as the cost of wiring old 
houses. 

Following the report of the committee on improved 
wiring, M. S. Sloan of Birmingham, Ala., presented the 
report of the committee on industrial lighting. In this 
report the committee avoided discussion of merits or weak- 
nesses of lighting systems, and begun its work in a general 
way owing to the present state of the art. Deseriptions 
of installation formed a large part of the work, it being 
suggested that work be continued with a view of obtaining 
the classifications of the various methods of lighting if pos- 
sible or at any rate the compilations of data which placed 
in condensed form would be helpful to central station man- 
agers. 

FOURTH COMMERCIAL SESSION. 

The fourth and last of the commercial sessions was held 
on Friday morning and presided over by J. F. Gilehrist. 
The report of the committee on electric signs was first taken 
up and presented by E. L. Callahan of Chicago. It was the 
opinion of the committee that attention should be paid to 
the mechanical and artistic features of electric signs, oth- 
erwise unreasonable municipal sign ordinances may give 
trouble. 
illumination until at least 10 p. m. 


The committee urged the importance of adequate 
It also advised the 
reproduction of animated signs by moving pictures, be- 
fore the next convention and also suggested that the ques- 
tion of window lighting, life of low voltage lamps and re- 
quirements of national advertisers should be investigated 
and reported. 

The next report was that of the committee on competi- 
tive uluminants by H. J. Gille of Minneapolis, Minn. A 
paper was presented giving a list of the ehief types of gas 
lamps, with data on reflectors and gas consumption. The 
choice of reflectors was stated as small, and considerable in- 
formation was given in regard to the use and illumination 
from the gas burner as compared with other illuminants. 
Tables of operating cost were also given including eosts and 
disadvantages of gasoline lamp illumination. The diseus- 
sion was spirited and participated in by a number of il- 
luminating engineers. It was the general opinion that the 
report presents general principles and a compilation of 
data which is a good combination of laboratory and field 
data for general use. The report of the committee on ad- 
vertising was presented by C. W. Lee of New York City 
and the campaign for various cities was taken up. The 
committee urged that the character of the copy used in ad- 
vertising be more important than a medium employed. 
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Street ear and bill board publicity were commended and 
syndieated matter should be given a strong local east. The 
discussion brought out schemes of advertising and methods 
to be used. 

The report of the committee on functions of a sales 
department by T. I. Jones was the last work of the session. 
Among the topies treated in his report weree the advertising 
and new installation bureaus, wiring of old houses, install- 
ment payments, and fixture rentals. The committee favored 
the abandoning of the plan of requiring deposits to be 
made in connection with new business. The partial pay- 
ment plan of wiring old houses was given high praise. In 
the diseussion which followed the report, the payment of 
straight salaries to solicitors was favored except in the sale 
of electrical appliances where a combined salary and com- 
mission is desirable. The commission plan however, was 
thoroughly diseussed and opinions expressed that the ecen- 
tral station company could not afford to do away with the 
payment of commissions altogether. Holding of business 
is the important thing as well as prompt connection of the 
business. 


ArtTHUR WILLIAMS, MemBer N. EK. L. A. Executive Com- 
MITTEE, NEw YorK Epison Company, NEw YORK. 


F. W. Lloyd presented the following list of nominations 
for the ensuing year which was accepted. Chairman H. J. 
Gille, of Minneapolis; vice-chairman S. M. Kennedy of Los 
Angeles; secretary F. B. Roe of New York; executive com- 
mittee, George Williams of New York; F. H. Gale of 
Schenectady; J. Robert Crouse of Cleveland; E. L. Calla- 
aan of Chicago; C. Campbell of Seranton; A. B. Rypinski 
of New York; E. W. Lloyd of Chicago; T. I. Jones of 
Brooklyn; H. K. Mohr of Philadelphia; C. W. Lee of 
New York; and J. S. Becker of New York. After the re- 
port was accepted the meeting was adjoined. 


Executive Session. 

After the adjournment of the first commercial session 
Wednesday morning, President Freeman called to order the 
executive session at noon. The report of the Publie Poliey 
Committee was presented by Arthur Williams of New 
York in which the co-operation with companies undergoing 
difficulties was reviewed. Question of municipal ownership, 
competition and other matters of a serious nature were 
detailed as the work of the committee. 

The report of the committee on proposed constitutional 
amendments was read by F. W. Frueauff of Denver, which 
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report had to do particular with application for membership, 
formation of executive committees, and relation with see- 
tions, earnings from sale of electrical energy, dues, the or- 
ganization of geographical sections throughout North 
America, and the disposition of funds among sections. 

The treasurer, G. H. Harries through his report, showed 
that the association has total assets of $21,548 and no lia- 
bilities except current bills. The total receipts during the 
year were shown as $62,177 and the present cash balance 
$18,500. The report was accepted. 

At the executive committee meeting of the N. KM. L. A. 
held on May 11th at New York, a special committee with 
Viee President J. F. Gilchrist reported a trip to the Pa- 
eifie Coast inspecting various cities for facilities in regard 
to the proposed convention of 1912. After a diseussion of 
the report it was unanimously voted to hold the next con- 
vention at Seattle in June, 1912. 


Public Policy Session. 

A notable session of the convention was held at the New 
Theatre on Wednesday evening when the report of the 
Public Policy Committee was preseented. President Free- 
man opened the session by stating that the report was pre- 
sented from the view point of the industry and from the 
larger point of view of national welfare. Mr. Samuel 
Insull read the report of the committee before a large and 
enthusiastic audience. Following its reading Mr. 
made a brief address in which he strongly advised that the 
suggestions in the report be heeded. President Freeman 
announced that the report was adopted at the morning 
executive session and further said that President Taft had 
been invited to be present at the meeting but that the extra 
session of congress made it impossible for him to accept. 
His personal representative, however, Hon. Charles Nagel, 
Secretary of the Department of Commerce and Labor, 
was present at considerable personal saerifice. He stated 
that he had been very busy at his desk in Washington up 


Insull 


to noon of Wednesday and was compelled to be back early 
the next morning, a feature which showed the importance 
attached to this meeting. The presence of Hon. George B. 
Cortelyou was also an honor to the evening session. 

In Secretary Nagel’s address he stated that publicity 
often gives a distorted picture of ourselves, and that we 
are not half so bad as we appear to be, yet vices are apt to 
find notoriety and virtue is a poor advertiser. He further 
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said that the report which he had heard read led him to 
feel that it would be possible to rely upon private enter- 
prise rather than state legislation in grappling with social 
and economic problems. Voluntary action of the associa- 
tion in betterment work he hailed with satisfaction not 
wholly on grounds of sentiment but on basis of it being wise 
and a far-sighted business policy. He advanced the opinion 
that the boldness and strength of the plan provides an ex- 
ample of what may be and should be done throughout the 
country under similar conditions. 


SOCIAL FEATURES AT NEW YORK. 

The opening social event at the New York Convention 
was the reception to President and Mrs. W. W. Freeman at 
the Hotel Astor. The receiving party was composed of 
President and Mrs. W. W. Freeman, vice-president and 
Mrs. John F. Gilchrist, vice-president and Mrs. F. M. Tait, 
treasurer Geo. M. Harries and secretary T.’ Commerford 
Martin. The reception was held in the ball room where an 
organ recital was given by Arthur D. Pew of Brooklyn, with 
selections from noted composers. After the reception a 
concert was given on the roof garden, music by McKees 
Band. The concert was followed by daneing in the ball 
room. The beautiful decorations of the hotel, the electric 
sign of welcome and the colored lights used in illuminating 
the flowers, drew forth much admiration. The ladies were 
entertained on Tuesday morning by a steam boat trip on 
the Hudson River as far as Tarrytown. The members and 
ladies were guests on Tuesday evening of the Edison Elee 
trie Illuminating Company, and taken for a trip by steam- 
boat down the East River to Coney Island. The ball 
game scheduled for Wednesday afternoon, a match be- 
tween Brooklyn and Philadelphia Companies, was called 
off on account of heavy rains. On Thursday morning the 
ladies were treated to a costume musicale at the Waldorf 
Astoria and in the evening members and guests of the as- 
sociation attended the theatre. On Friday the entertain- 
ment features took the form of an automobile ride for the 
ladies through upper New York. In the afternoon a tea 
at the Hotel Plaza was enjoyed and in the evening a Sons 
of Jove dinner took place at Coney Island. The closing 
entertainment event was a boat trip on Saturday, the mem- 
bers and ladies being the guests of the New York Edison 
Company. 

RESOLUTIONS. 


Through the report of the committee on resolutions, 
an expression of thanks and appreciation was extended to 
the chairman and members of the various committees who 
contributed to the suecess of the convention, and a special 
expression was made for the courtesies and hospitalities 
received at the hands of several member compa- 
nies in New York. Resolutions of thanks were passed 
to President Freeman, Vice Presidents Gilchrist and Tate 
and Treasurer Harries for faithful work of the year. To 
Seeretary T. C. Martin for his loyal and efficient staff and 
for the manner in which it has endeavored to place 
promptly and efficiently at the disposal of every member re- 
sourees of the association in regard to the furnishing of 
data and information, prompt handling of correspondence 
and assistance to all the committees in their work. To the 
MeGraw Publishing Company and to the entire staff of the 
Eleetrieal World for the Convention Daily issued during the 
week. To the Technical Press for its loyal and efficient co- 
operation for the work in publicity which did much to make 
the convention so successful. 
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Principles of Illuminating Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY A. G. RAKESTRAW. 


From what has been said in the preceding installments 
of this article in past issues, it is plain that in choosing a 
light source, there are many things to consider. The ideal 
source would be one of low first cost, low maintenance ex- 
pense, high efficiency, easily renewable, non-deteriorating, 
giving an even distribution of not too great intrinsie bril- 
lianey, and furnishing a steady light of a good color. It is 
hardly necessary to say that none of the light sources in 
use at present will fulfill all these requirements. We will 
therefore consider the characteristics of some of the more 
common illuminants with a view of determining their adap- 
tability to different kinds of service. 

The existence of several typical groups of lamps is to be 
dealt with according to the character of the light-giving sub- 
stance and the means employed to bring it to the temperature 
of incandescence. The radiant substance may be a solid, 
either in a filament or finely divided as in a flame or are 
or it may be a vapor and the heat produced by combustion, 
either of the substance itself or of a surrounding gas or by 
the passage of an electric current. We may divide the 
lamps to be considered into the following groups: open 
flame, gas incandescent, filament in air, filament in vacuo, 
carbon arc, flame are, and vapor lamps. These represent 
only quite roughly a logical series as to period of develop- 
ment, since new types have been introduced first in one 
class and then in another. We will therefore vary some- 
what from this order in taking up the different lamps. 
Electric light ineludes all but the first two of these seven 
groups, aand will naturally demand the larger part of our 
consideration, both on account of its great commercial im- 
portance and because thus far it expresses the highest de- 
velopment of the illuminating art. Below, the illuminants 
in use at present are arranged according to this grouping. 


Osram, Helion, 
Titanium, and others 


OPEN FLAME 

Candle 
Kerosene lamp 
Open gas flame 
Acetylene 

GAS INCANDESCENT 
Caleium light 
Welsbach light. 

FILAMENT IN AIR 
Nernst Lamp 

FILAMENT IN VACUO 
Carbon filament 
Metallized filament 
Tantalum 
Tungsten or “Mazda” 


Osmium, 


CARBON ARC 
Open 
Enclosed 
Semi-Enclosed 


FLAMING ARC 

Bremer and Blondel types 
Magnetite 

Regenerative 


VAPOR LAMPS 
Moore tube 
Mercury Are 

Quartz lamp. 

Taking up the first group, typical examples are the pine 
knot, the tallow dip, the candle, oil lamp, and the fish tail 
gas burner. In this one group, the development of centu- 
ries are found, and while these lamps are recognized as be- 
ing inferior to the electric light and gas mantle, and in gen- 
eral used only where these are not obtainable, yet it is a 
remarkable fact that the candle and the oil lamp are used 
in increasing numbers each year, the growth of course, be- 
ing in fields outside the reach of gas or electricity. It 


seems that each new illuminant introduced, finds a field for 
itself and while it soon comes into general use, yet the older 
types also extend their fields of usefulness and are used in 
larger numbers than ever. b 

The open flame lamps are faulty in several respects, all 
being inefficient. The temperature of the flame is low, and 
consequently they give out a large amount of heat as com- 
pared with the light produced. They consume oxygen from 
the atmosphere, and are affected by air currents, unless care- 
fully protected. They require matches for ignition which 
introduces an element of danger. Kerosene is accompanied 
by unpleasant odors, and is moreover dangerous to handle, 
and the oil lamps are likely to be upset. Gas pipes leak, and 
the flame is liable to be accidentally extinguished, giving 
rise to asphyxiations and explosions. The color is decidedly 
yellowish, which is undesirable for work requiring accurate 
vision. However in justice, we must admit that the best 
form of oil lamp is much to be preferred to the cruder forms 
of electric light. It is much more pleasant to read or study 
by the mellow light of a student lamp than by a bare elee- 
tric globe hanging just in front of the eyes. 

There is one conspicuous exception to some of the de- 
fects mentioned as belonging to this group, and that is ace- 
tylene. In efficienzy and color it is far in advance of other 
sources of its class. In color it is said to be the whitest 
light in existence. While this claim may be disputed there 
is no doubt that it is very close to sunlight in quality, and this 
resemblance extends into the invisible spectrum as is proved 
by its valuable actinic qualities. Experiments have also 
shown that it resembles sunlight in being rich in those 
rays which stimulate plant life. The generation of acetylene 
gas was formerly attended with much danger, but since the 
apparatus has been improved upon, it may be regarded as 
comparatively safe if proper precautions are taken. It is 
used in many eountry residences, stores and churches, and 
other buildings, and we even occasionally find it used in 
competition with gas or electricity. 

The next step in the use of gas for ilivmination was the 
utilization of a non-luminous flame to heat some ot)ier sub- 
stance to a point of ineandescence. ‘This type of illumi- 
nant is included in the second group of our classification. 
Considering for a moment the subject of flame combustion, 
Figs. 1, 2 and 3, represent open flames, such as a candle, or 
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open gas flame. The principle is the same, except that in 
the gas flame the fuel is already in the form of a gas, while 


in the eandle the volitalization proce2ds as required at the 


point of the wick. 

In Fig. 1, A represents unconsumed gas, which is quite 
cool. B is a thin envelope in the process of combustion. 
The gas which is a hydrocarbon, is first broken up by a par- 
tial combustion and the earbon set free, raised to ineande- 
scence in the flame, finally being consumed completely to 
carbon dioxid. If any cool object is presented to the flame, 
the heat is abstracted so rapidly that the carbon is depos- 
ited as soot. We may note here that since the envelope of 
the flame only gives light, it is advantageous to spread the 


‘flame out as thin as possible which accounts for the flat oil 


wick, and the shape of the gas flames in Figs. 2 and 3. In 
Fig. 3 an ingenious arrangement for the acetylene burner, 
is shown in which two impinging jets are made to flatten 


Eee 


Fics. 4 anp 5. THe Bunsen BurNer anD Oxy-HyDROGEN 
Brow PIPE. 


out into a very thin and bright flame. In Fig. 4 a represen- 
tation of a gas flame is shown in which the proper quantity 
of air is admitted at an opening C. This produces an en- 
tirely different condition. The combustion is complete i: 
every part of the flame, which is practically non-luminous, 
and it is impossible to get any sooty deposit. This is the 
Bunsen burner. It follows that the non-luminous flame is 
much hotter than the luminous flame. 

The principle of the gas incandescent consists in intro- 
ducing into this flame some subsance which will become lu- 
minous and yet not oxidize. The first lamp of this kind 
was the caleium or lime light, which was used for search 
lights and steriopticons, ete., and until the perfecting of 
the are search light, it was the most powerful source of 
light obtainable. For this lamp the heat was produced by 
the oxy-hydrogen blowpipe, giving the most intense heat 
possible to produce. It is shown in Fig. 5. The hydrogen 
enters at H, and is lighted first. Then the oxygen is turned 
on at O, under pressure and piece of lime introduced into 
this flame making it attain a dazzling brilliancy. 

The same principle is used in the Welsbach light which 
consists simply in enveloping the flame of a Bunsen burner 
with a mantle of metallic salts, as shown by the dotted line in 
Fig. 2. Either artificial illuminating gas or natural gas 
may be used. Instead of seeking to obtain a high tempera- 
ture in the flame, as is the ease in the oxy-hydrogen flame, 
search was made for substances having selective radiation, 
that is, which when heated gave off a greater amount of light 
than we would expect from the laws governing the radiation 
from “black bodies.” In other words having a greater pro- 
portion of luminous to total radiation. The oxides of ce- 
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rium and thorium and other rare earths are quite remark- 
able in this respect, and the result is that we get quite 
an efficient light, in color rather strong in green rays. 

The practical operation of gas mantles is familiar to all. 
The upright and inverted mantles and the gas ares for the 
illumination of storerooms and other places of business are 
used more or less all over the country, especially where na- 
tural gas can be obtained. Since we are, of course, partic- 
ularly interested in electric lighting, we will consider only 
briefly the characteristies of gas lights to such extent as will 
enable us to compare them with electric lights. While elec- 


trie light is much preferable to gas on the score of conyen- 


ience, safety, cleanliness and coolness, yet it is true that 
the newer forms of gas burners and reflectors have brought 
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Fig. 6. Typican Ligut Distrisurion or Gas Licuts 
WitH REFLECTORS AND CLEAR CYLINDERS. 


the gas lamp to a high plane of efficiency. Its competition 
can no longer be met by the earlier forms of electric lamps, 
but only by taking advantage of the recent improvements in 
incandescent and are lamps. Natural gas at 25 to 30 cents 


Fig. 7. LiaguHt Distrisution or GAs Lamps ror WINDOW 
DISPLAY. 
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per 1,000 cubic feet is an undeniably cheap illuminant, and 
even with artificial gas from 80 cents to $1.25 per 1,000 
cubic feet with the newer form of gas lamps, high efficiency 
is possible. The chief disadvantages of gas for illumina- 
tion, are the fragility of the mantles which are short lived 
in the prescience of vibration, and also apt to be broken by 
accident, or by the inconvenience accompanying their re- 
placement. The mantles moreover deteriorate with age, and 
must be watched carefully since if not promptly renewed 
when punctured the escaping jet of gas will break chimney 
and reflector. Gas is likewise hot in summer, and the up- 
ward current of hot air carries dirt and dust with it to be 
deposited on the ceiling. The danger from matches and the 
consumption of oxygen has been already mentioned. 

I give below a table furnished by the Welsbach Com- 
pany showing the consumption in feet of gas per hour and 
the effective lumens per cubic feet of gas consumed. 


Cu. ft. per Lumensper Lumens per 
br. cu. ft. with cu. ft. with 
Light ceiling Light ceiling 
and Light and Dark 
Walls. Walls. 
Reflex lamps, frosted tip cylinders 
Holophane concentrating reflectors - 3.5 125 114 
Same with distributing reflectors - - -- oD 110 100 
Same with French roughed ball globe 3.5 95 70 
Reflex cluster lamp, four mantle, 
with alabaster globe___---------- 13 85 64 
Inverted 5-mantle arc with alabaster 
Bigbe me se nee eee eS a 16.6 87 * 65 
Upright 4-mantle are with same 
PAC) OLS Se ae 2 ee 20 66 48 


Fig. 6 shows a typical distribution of 2-light, 3-lght 
and 4-light Reflexoliers with Holophane reflectors and clear 
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cylinders. The consumption and candlepower of these units 
are as follows: 


Gas per hr. M.S. C. P M. Lone H. § 
2-light 6.27 88.6 154 
3-light 9.55 140 242 
4-light 12.6 Lia 302 


These are typical of the most efficient form of gas lights 
for interior use and with given values for gas, they may 
readily be compared with electric lights. 

The distribution shown in Fig. 7 is around a gas lamp 
used for window display and consuming 3.12 cubic feet per 
hour. The question of the cost of gas versus electric light 
will be taken up more fully in a later number of this article 
in which the cost of illumination will be taken up in detail 
for each kind of light. 


The proper quantity of light for the lighting of any 
space is that quantity which will properly and adequately 
light it under all the varying conditions of its use. And 
it should be so distributed, and so arranged, and so con- 
trolled at each outlet, at the will of the user, as to get the 
most results from it that he desires at any particular 
moment. Single unit high wattage lamps will not permit 
of this. The quantity of light at each outlet should be 
broken up into small wattage lamps to permit of such varia- 
tion in quantity as the requirements demand. 


Alternating Current Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY WILLIAM R. BOWKER. 


In the last issue transmission and distribution problems 
were discussed. In this article, the subject of application 
of alternating current motors is taken up. In the alter- 
nating eurrent system where energy is transmitted over a 
distance for practical utilization of motors for power 
purpose, both synchronous and induction (asynchronous) 
motors may be used. The choice is largely determined by 
service requirements in combination with the effect upon 
power factor and electrical condition of the system in gen- 
eral. 

Types of alternating current motors will now be taken 
up and their use explained. The single-phase alternating 
current motor is called a synchronous motor because it works 
in synchronism with the generator. It possesses two great 
disadvantages. (1) It is not self-starting and must be 
brought up to the proper speed before being connected in 
circuit, and (2) its field magnets must be separately ex- 
cited. 

With two-phase and three-phase motors (each poly- 
phase motors) the principle of action depends upon a ro- 
tating or rotatory magnetic field. They are self-starting 
and called asynchronous motors being more generally known 
however as induction motors. In this type there are two 
chief parts composing the apparatus, one part at rest 
called the stator and analagous to the primary receiving 
circuit of a stationary transformer, the other part rotating 
called the rotor and analagous to the transformer secondary 
circuits, only it delivers mechanical power through the in- 


ductive action between the stationary stator and movable 
rotor instead of secondary currents as in the ease of a 
transformer. 

Both single-phase and poly-phase motors may be di- 
vided into two distinet classes, namely: synchronous and 
asynchronous, these names already being referred to above. 
The synchronous motor is one which runs perfectly in step 
or phase with the alternating current supplied and conse- 
quently runs at constant speed. The asynchronous or in- 
duction motor does not run in synchronism with the alter-. 
nating current suppled and does not necessarily run at 
constant speed. 

Any alternating current generator can be run as a 
synchronous motor. The single-phase synchronous motor 
is simply a single-phase alternator reversed. When its ar- 
mature is supplied with an alternating current, and once 
brought up to a constant speed so as to be in synchronism 
with its generator, its field magnetism being separately 
excited with a direct current, it may be fully loaded and do 
work without being thrown out of synchronism. 

For long distance transmission of power, constant speed 
and steady running with variable torque, the single-phase 
motor is perfectly adapted. There is, however, a limit to 
its usefulness. (a) It is not suitable under conditions 
when the power has to be divided into separate and small 
units. (b) It is not self-starting, without special devices, 
as it possesses practically no initial torque. (c) There is 
a limit to the load that it will take, and it is liable to a 
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sudden stoppage by a temporary overload throwing it out 
of synchronism. 

The necessity of separate field excitation by a direct 
current is also a disadvantage. Many devices, however, 
have been introduced to render this type of motor self- 
starting, and in this way its sphere of usefulness has been 
considerably enlarged. On the other hand it offers certain 
advantages. (a) The speed of the motor is very constant and 
uniform, a property desirable and essential in certain ser-- 
vice requirements. (b) The synchronous single-phase motor 
has a great advantage over all other alternating current 
apparatus in the fact that no phase difference between volt- 
age and current is caused by its practical use. 

Owing to the above mentioned disadvantages, two-phase 
and three-phase motors have become generally used. The 
distinguishing features of the poly-phase motors are: Ch) 
The rotating magnetie field and (2) the initial torque due 
to the inductive action which results between the stationary 
primary stator cireuit, and the closed rotor secondary cir- 
euit which is practically a closed or short cireuited arma- 
ture. These are known as induction motors, and require 
no commutator. Unless a special starting resistance is used 
in connection with the rotor cireuit, no slip rings or brushes 
are required, as there is no electrical connection between the 
external cireuit and the secondary rotor circuit. 

Without the starting resistance these induction motors 
have sufficient starting torque to enable them to start under 
load and for general purposes they have a fairly high 
efficiency. Motors of this type are called asynchronous, 
because their working principle depends on the fact that 
they do not run synchronously, their speed being less than 
the speed of synchronism. The difference in amount be- 
tween the rotor speed of an induction (asynchronous) motor, 
and the speed of rotation of the revolving magnetic field is 
ealled the slip. The asynchronous motor is. self-starting 
under load, and the slip increases as the load increases. If 
the slip at half load, that is, at half normal full load, is one 
and one-half per cent., it will be about three per cent. at 
full load. In practice a slip of from two to five per cent. 
is allowed in large motors, but may run as high as 30 or 
40 per cent. in small sizes. A variation of speed and varia- 
ble starting torque may be obtained by inserting adjusta- 
ble resistance in the rotor cireuit through the intermediary 
of slip rings and brushes. 

The synchronous motor is liable to develop a hunting 
action, due to variation of load and the resulting reaction 
on the electrical system. When the load on a synchronous 
motor is suddenly increased, the resulting action is for the 
motor to momentarily slow down, which by its reaction 
Jags behind the generator in phase. When the motor has 
fallen behind sufficiently to absorb additional power, to 
carry its load, it is still somewhat below synchronism, mak- 
ing it liable to fall still further behind. It thus demands 
an excess of power from the generator with a resulting 
quickening in speed above synchronism, finally gaining on 
the generator in phase until it is using less power than is 
required for its load, with a resulting slowing down and 
so on. This oscillation of speed above and below synchron- 
ism called hunting, is accompanied with fluctuating changes 
of the current between the generator and motor, resulting 
in a rapid rise and fall of the voltage or E. MiB. 
across the terminals of the motor. It is frequently a 
source of great practical inconvenience, especially where 
several synchronous motor or rotary converters, are run in 


SOUTHERN ELECTRICIAN. 


parallel from the same electrical system. Hunting may also 
be caused by the periodic changes in speed of the engine 
or prime mover that drives the generating alternator, and 
the practical remedy is by use of heavy copper frames or 
dampers partly covering the edges of the pole pieces of 
the field magnets both in the generator and synchronous 
motor. 

The synchronous motor is in most respects identical 
with the poly-phase generator, and its speed is independent 
of loads and impressed voltage, only within certain prae- 
tical limits of the latter, the speed being determined by the 
periodicity. One of the chief reasons fur the use of the 
synchronous motor is that at proper excitation, they have a 
power factor nearly unity, and a little more can be ob- 
tained from them than with a non-synchronous equipment, 
other conditions being equal. 

A valuable feature in connection with synchronous mo- 
tors is that by a variation of excitation, they can be em- 
ployed to compensate for lagging currents or phase differ- 
ence, resulting from the use of induction apparatus. It is 
thus possible to get rid of undesirable practical disadvan- 
tages which adversely effect the desirable and essential re- 
quirement of high efficiency of the system in general. This 
is done by neutralizing the detrimental influence of the 
wattless component upon the pressure or voltage regulation 
of the generator, the line drop, and the overload capacity 
of the motors working on the system. Since the output of 
alternating current motors varies as the square of the im- 
pressed voltage, a serious trouble must be provided against, 
due to any resulting excessive voltage when subjected to 
an overload. 

While single-phase synchronous motors possess no tor- 
que except when running in synchronism and ean not staré 
themselves, that is, possess. no starting torque, poly-phase 
synchronous motors for multi-phase circuits will come up 
to synchronism, if subjected to only a very light load, giv- 
ing about 25 per cent. starting torque. Starting as indue- 
tion motors with the direct current field open after 
synchronism is attained they may then be loaded. In every 
day practice they are most suitable for powers of large 
magnitude, being freqenutly so arranged that it is unneces- 
sary to start under load. They are mostly used in sub-sta- 
tions of large electrical supply companies, where skilled 
attendance and operation is available. 

The power factor of a synchronous motor may be con- 
trolled by varying. the field excitation and over-excited 
motors of this type are frequently utilized for the purpose 
of compensating the lagging currents due to a number of 
induction motors on the system. One large sized motor 1s 
often efficient to compensate for the effects due to a num- 
ber of induction motors on the circuit, thus improving the 
power factor. When used in this way it is called a synchron- 
ous condenser. Considerable care must be exercised in the 
practical employment of synchronous motors, their best 
working conditions being when the load is approximaiely 
steady, otherwise they are liable to cause inductive effects 
that are undesirable in practice. 

The exciting field of this type of motor can be adjusted 
for a particular load, so that there will exist no phase 
difference between voltage and current, that is, neither lag 
or lead, but unity power factor. Further, it is possible by 
adjustment to produce a leading current, thereby compen- 
sating for, or neutralizing any inductive drop or phase 
difference on the line or service. 


If a synchronous motor is inserted in the line cireuit of 
an electrical system, and not subjected to load conditions, 
the control and raising of the power factor is very efficient 
and when employed under conditions that require the com- 

_pensating of induction effects, which cause a lowering of 
power factor and general efficiency, the condenser effect 
comes in and thus the reason for the motor being called in 
such cases a synchronous condenser. 

If the load fluctuates on a synchronous motor, there is 
likewise a change in the value of the power factor, and a 
readjustment of field excitation becomes necessary. With 
a variable load the current will lead with a decreased load, 
and lag with an increased load. A synchronous motor with 
a steady load and over-excited field so as to produce a lead- 
ing current, can, however, be adjusted to exactly compen- 
sate or neutralize the effect of one or more induction motors 
which induce lagging currents. 

The practical working conditions under which it would 
be advisable to use either a synchronous or an induction 

»motor are as follows: If the requirement is to start under 
full load torque, an induction motor would be employed, if 
the circumstances are such that the motor starts light, with 
no load and is subjected to a load after having attained full 
speed, then either type of motor could be used. The 
synchronous motor possesses the advantage of high power 
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factor but the disadvantage of separate direct current ex- 
citation, whereas the induction motor has a definite and 
lower power factor that is constant for a given load. The 
synchronous motor possesses the advantage that its power 
factor is adjustable by variation of field excitation, and 
can be made to suit the requirements of a power transmis- 
sion system. 

Synchronous motors commonly start with a reactance 
in their armature circuit of sufficient magnitude to keep 
the starting current down to a value not greater than 50 
per cent. of normal full load current. Induction motors 
starting under light load and employing a short circuited 
rotor, are generally started by devices for decreasing the 
line voltage, these being inserted in the main line primary 
stator cireuit for decreasing the impressed voltage and keep- 
ing the starting current to a value of little more than full 
load current. If overloaded beyond a certain practical limit, 
either motor will come to a standstill. While the induction 
motor can recover and restart under load, the synchronous 
motor will have to be restarted under light load, and again 
run up to synchronism, after which it ean be loaded. 

The next section of this article will take up the genera- 
tion of poly-phase current and a. discussion of the rotating 
magnetic field. 


Testing Transformers and Locating 
Troubles. 


(Contributed Exclusively to SourHERN ELECTRICIAN. ) 
BY S. H. BROWN. 


HEN it was first discovered that the cutting of a 
magnetic field by a wire produced an electric cur- 
rent in the wire, the foundation was laid for the betterment 
of existing industrial conditions. These conditions have 
been attained through many intermediate steps. The direct 
current generator was developed, changing the alternating 
eurrent set up in the revolving wires to a continuous cur- 
rent flowing in one direction. This type of generator was 
sufficient to operate the apparatus then employed, however 
if a voltage differing from that generated was desired, com- 
plications naturally were met with. With the introduction 
of alternating current apparatus, conditions were greatly 
changed and phenomena made use of which had been known 
but not applied. 

The transformer is among the important inventions 
brought out in this way. This device is now generally 
familiar and known as an electrical appliance for changing 
the voltage in an alternating current cireuit. It is made 
up of two separate and distinct coils of electrical con- 
ductors wound around or through an iron core, one of these 
coils being termed the primary, the other secondary. The 
primary receives the alternating current from the generator, 
being connected to the generator side of the system, so- 
ealled. 

As alternating current travels in a wave form and fluctu- 
ates from a maximum positive value through a zero value 
to a negative maximum, this rapid change sets up a mag- 


netic field in the core of the transformer which changes in 
value as the alternating voltage. The secondary winding 
while stationary, is influenced by this changing magnetic 
field and gives the same results as if moving wires were 
cutting a stationary field. An alternating voltage is there- 
fore set up in this secondary winding which is proportional 
to the number of turns in the primary and secondary coils. 

Theoretically this result would be represented by the 
formula: 


Secondary turns Secondary volts 


Primary turns Primary volts 


However in practice this is not exactly the case. When the 
transformer is loaded, the theoretical conditions vary some- 
what, the variation being known as the regulation. This 
means that when full load is thrown off, the secondary 
voltage will rise a certain per eent., usually not exceeding 
1 per cent. This voltage drop in the transformer is chiefly 
caused by the. inductance of the windings, also to some 
extent by the ohmic resistance. When the secondary is on 
open circuit an e. m. f. is generated in each turn equal to 
the counter e. m. f. per turn in the primary. When the 
secondary circuit is closed however through a resistance as 
when load is thrown on, the current flowing tends to de- 
crease the core flux demanding an increased current in 
the primary to restore the core flux to its former value. 
The power factor of the systems has an effect, as regulation 
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. of a transformer on inductive loads is worse than on non- 


inductive loads. 

The characteristics of the transformer have made pos- 
sible the transmission of electrical energy economically 
over long distances at a high voltage. Transformers are 
being built for commercial service at 110,000 volts, and it 
now seems that the greatest distance to which electric power 
ean be transmitted is only limited by the amount of revenue 
to be obtained. 

A constant potential transformer is referred to as step- 
up transformer if the delivered voltage is greater than the 
supplied voltage, or with the delivered voltage less than the 
supplied as a step-down transformer. They are usually 
of the shell type or core type, both being manufactured and 
arguments given by the manufacturers as to the advantages 
of each type. The question as to particular merits of each 
type is generally determined by the space-factor of the 
windings, which is the total amount of space occupied by 
copper. As the remaining space is required for insulation 
and ventilating ducts, it is evident that small high voltage 
transformers should have a large percentage of insulation, 
and large low voltage designs a large percentage of copper. 
As the shell type offers the greater winding space factor, 
and the core type the better insulating factor in small sizes, 
we can readily see that small high voltage transformers 
should be of the core type, and large low voltage designs of 
the shell type. 

The transformer in practical operation is a much abused 
piece of electrical apparatus. All kinds of service is ex- 
pected from it under any and all kinds of conditions. Since 
the maximum load exists for only a few hours daily, the 
tendency is to increase this load beyond safe limits, the 
transformer being fused to such an extent that it would 
require several times normal load to blow the fuse. The 
smallest fuse is 18 per cent. German silver, which requires 
one ampere to melt, which means a load at 2200 volts of 
2.2 K. V. A. It must be admitted that less than a 714 am- 
pere fuse is seldom used, which means a load of about 16 
K. V. A. at 2200 volts. This explains the reason why 
manufacturers’ reports show that about 75 per cent. of 
burned out transformers returned to them are below 6 
ro W, 

The term burned out is used here in connection with 
transformers which become damaged and must be removed 
from service. The transformer may be burned out by de- 
veloping a short circuit or by being overloaded. When a 
transformer develops a short circuit and is properly fused 
the chances are it will not be greatly damaged. When 
burned out from overload however the coils are generally 
charred and brittle and the transformer is practically des- 
troyed. A short cireuit in the primary winding does not 
necessarily damage the secondary winding, and also a short 
circuit in the secondary does not necessarily damage the 
primary winding. In damp localities water sometimes gets 
into transformers, which is due to a so-called breathing 
effect, caused by the continual changes in load. Manu- 
facturers are endeavoring to eliminate this trouble by using 
impregnated gaskets placed between the case and the cover 


and by sealing up the outlets for the leads with an insu-_ 


lating compound. 

With the rapid development of water powers, there is 
a constantly increasing demand for transformers of large 
size and higher voltages. The first transformers for this 
serwice were of the air-cooled type, but as it is not prac- 
tical to build these for use on circuits of over 30,000 volts, 
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they are being replaced by the oil insulated type. These 
ean be built of nearly any size and voltage. The most com- 
mon type of the larger high voltage transformers at present 
are oil insulated and water cooled, although transformers 
have been built as high as 1,000 K. W., 100,000 volts, oil in- 
sulated and self cooling. This latter type requires an enor- 
mous amount of heat radiating capacity, and the trans- 
former case must be of special design. Due to the fact that 
it will require considerable space and time to discuss the 
merits and demerits of the different designs of transform- 
ers such will not be included in this article. The main 
idea in the foregoing remarks has been to give a brief 
idea of transformer principles and lead up to the subject 
of testing and locating the various troubles which may arise. 

Transformer testing has already received a great deal 
of attention, and considering the number and variety of 
articles on the subject the ground may seem to be covered. 
However the writer has found through his own experience 
that such is not the ease. Through the changes that have 
taken place and the rapid advance in transformer design, 
it has been found that what is suitable for small trans- 
formers is entirely unsuited for large sizes, and methods 
which applied very well to low voltage must be modified 
or entirely abandoned for high voltage apparatus. I shall 
therefore give a few simple but important tests for the 
central station man. 


CONVERSION. 

This test, while a simple one to make, is extremely im- 
portant, especially where the transformers under test are 
intended for parallel operation or for delta connection to 
three-phase lines. The best method is to use a standard 
multi-ratio transformer and a single voltmeter. Then by 
applying a suitable common voltage to the high tension 
side of the transformer under test and the standard, the 
two low tensions can be compared and the true ratio ob- 
tained. It is extremely important that the transformers 
should be connected just as they are intended to operate 
in service, as for instance single-phase transformers which 
are required to operate in parallel on single-phase circuits, 
or delta on three-phase circuits, also delta-connected phases 
in three-phase transformers. This will allow a test to be 
made for circulating current and will serve as a check on 
conversion measurements. 


POLARITY. 

This test can be performed either by direct comparison 
with a standard transformer, or applying direct current to 
the high tension winding. Then take a direct current volt- 
meter and note the position of positive and negative connec- 
tions, then shift the voltmeter to the low tension winding 
and note the deflection on breaking the direct current 
eireuit. This is the best method to use for testing large 
power transformers with differing voltages. However when 
testing a large number of small transformers with the same 
ratio, the first method is sufficient. The polarity test is not 
necessary when using transformers of the same type or 
design. It is necessary, however, when transformers are 
to be used in panalled and of different manufacture. The 
test avoids the possibility of connecting them in such a way 
as to short cireuit the one on the other. 

RESISTANCE AND COPPER LOSSES. 

An attempt to discuss this test will not be made, as it 
involves considerable discussion and is not necessary for the 
average central station. The losses in a transformer con- 
sist of copper and iron losses. The copper losses vary 
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with the load while the iron or core losses remain about the 

same for all loads. It is necessary therefore in order to 

obtain good efficiency at light loads to reduce the core losses 

to a minimum. 
REGULATION. 

Regulation in a transformer is the percentage drop of 
secondary voltage from no load to full load, the primary 
voltage remaining constant. Good regulation is of much 
importance in a transformer as there is no way of com- 
pounding it for voltage drops as with a generator. How- 
ever the best types of transformers will now regulate within 
1 per cent. unless it be in very small units. 

A rough test for regulation can be made by placing a 
full load on the transformer and connecting a voltmeter 
across the secondary, apply a constant primary voltage, 
note secondary reading on voltmeter, throw load off and 
again note secondary reading of voltmeter. The regula- 
tion will be the percentage difference between the full load 
and no load readings. 

OVER-POTENTIAL TEST. 

This test is important, especially on transformers that 
blow fuses on no load but operate all right when loaded. 
This trouble is generally known among the manufacturers 
as a high-resistance short cireuit and is sometimes very 
confusing and difficult to locate. This kind of short cireuit 
will generally clear itself after the transformer is loaded, 
on account of expansion of the coil which separates the 
wires that were nearly in contact. This trouble can gener- 
ally be located in the following way, provided low tension 
transformers are dealt with. Take two standard transform- 
ers 2200 to 110 volts and connect their secondary coils 
in multiple through a few lamps, and the primaries in 
series. This will give 4,400 volts as shown in Fig. 1. On 
low voltage transformers this test is not difficult, but where 
the voltage is high it is an entirely different question, chiefly 
on account of the absence of a suitable means of measuring 
high potential. 


10 Volt Main 


Seconda y 


000000 


Primary 


Transformer 
under Test 


Fig. 1. Crrcuits ror Over-PoTENTIAL TESTS. 


Care must be exercised in making the high potential 
test, as insulation resistance decreases at a rapid rate as the 
length of time double potential on transformer increases. 
About one minute is long enough to keep the insulation 
under this strain, 

HIGH-VOLTAGE INSULATION TEST. 
This test is just as important as the high potential test 
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referred to, as it determines the insulation strength between — 


turns, between layers, and between leads. If the trans- 
former withstands double voltage, internal conditions are 
assumed to be in first-class condition. We have on the 
system with which the writer is connected several 50 K. W. 
transformers installed on an overhead cireuit and also 
underground, and when we have an occasion to bring in 
one of these transformers it 1s put through the following 
test which may prove of interest. The coils and core are 
taken out of the casing and given a thorough drying out, 
which is done in the following manner as shown in Fig. 2. 
Short cireuit the secondary windings and connect the pri- 
mary to 110 volt cireuit through a suitable resistance to 
give the transformer full load current determined by the 
ammeter. Place a thermometer in the winding and heat 
transformer up to about 50 degrees C., by which time it 
will be pretty thoroughly dry. Empty the oil out of the 
case and after giving the case a thorough cleaning, replace 
the oil in the case. Get a few coils of ordinary iron wire 
and connect them in series with 110 volt and place the coils 


in the case keeping them submerged by the oil, taking care. 


to have enough iron wire coils to allow about 100 amperes 
to flow for heating the oil. Place a thermometer in the oil 
and gradually bring the temperature up to about 240 degrees 
F., which will evaporate all the moisture from the oil. 
Allow the oil to cool down to about 140 degrees F. and then 
with the core and coils heated to about 45 degrees C., and 
after making a high voltage test between layers, between 
turns, between leads and between core and coils, again 
replace the coils and core in the case, the transformer is 
then ready for service. In applying this voltage test the 
same connections as shown in Fig. 1 can be used, by taking 
the two 4400-volt leads and touching them between turns, 
between layers, between leads and also from leads to 
transformer core. This will put the transformer through 
a very good test as to grounds and short cireuits. 
Transformers should be inspected for height of oil every 
spring before the storm season begins, and at the same time 
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Frq. 2. Diagram For Drying Out Cors. 


note if there is any water in the bottom. A very con- 
venient way to do this is for the inspector to be supplied 
with a glass tube with which he can take a sample of the 
oil from the bottom of the case. It is only necessary to 
close one end of the tube with the finger, lower the other 
end to the bottom of case, remove the finger and give the 
oil a chance to rise in the tube, then close end with the 
finger again and raise the tube. 

If there is any water in the oil it will have collected at 
the boitom, the proposed method affording a ready means 
of taking a sample of the bottom oil and indicating this. 
Testing as a whole requires painstaking and constant study 
and the changing conditions of design and construction 
must be carefully followed. 
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Technical F eatures of Telephone Work. 


BY R. M. FERRIS AND DR. JEWETT. 


HE problems which the technical men in the telephone 

field are constantly working on, present interesting 
material to those interested not only in the telephone busi- 
ness but in engineering problems in general. In a lecture 
at Cornell University, Mr. Ferris and Dr. Jewett took up 
this subject in an interesting manner. We publish it as 
reported by the Sibley Journal of Engineering as follows: 
The very rapid advances which are now being made in 
many directions in the telephone art and the very large 
additions which all.of the companies are making to their 
plants necessarily impose very serious responsibilities’ on 
the technical men in the business who are responsible for 


preparing the plans for the proper expenditure of very 


large sums of money and then seeing that the money is 
properly expended in accordance with the plans. Looked 
at from a purely scientific point of view, the importance 
of a given class of work would be independent of the 
amount of money, the expenditure. of which was dependent 
upon it. From an engineering point of view, however, the 
amount of money to be expended has a great deal to do 
with the importance of the work. No matter how interest- 
ing from a scientific point of view a given question may 
be, from an engineering point of view it is of little or no 
importance if only the expenditure of a small amount of 
money is dependent upon it. On the other hand, if a 
method of expending large amounts of money is dependent 
upon the decision obtained on a certain physical question, 
then this question becomes one of great engineering im- 
portance. In the telephone business it is the combination 
of the large amount of money expended and the interesting 
scientific nature of the questions which must be solved in 
connection. with its proper expenditure that make this 
work so absorbing to those engaged in it. The following 
I think will be sufficient to illustrate the nature of some of 
this work. 


In order to establish telephone service in any large city, 
such as New York, or Brooklyn, or Buffalo, it is necessary 
of course to have one or more large central offices con- 
taining the telephone switchboards. The telephone lines 
throughout most of the city’ must be carried underground 
in telephone cables, which must be placed in telephone sub- 
ways. Before any actual construction of the plant can 
be intelligently done, it is necessary to know whether there 
should be one central office in the city or whether there 
should be more than one; where the office or offices should 
be located; how large the various switch boards should be; 
and of what type they should be. With reference to the 
subways and cables, it is necessary to know in what streets 
they shall be run; how large the subway system should be 
built; the types of cables that should be used; and many 
other points. 

The solution of a problem such as this for any large 
city is a very complex engineering question, and it is to 
the solution of this problem as a whole or to the solution 
of various parts of it, that we have given the name of 
“Fundamental Plan.” The method of making a funda- 


mental plan is briefly as follows: It has been determined 
that plans should be made for a period of about fifteen 
years, and estimates of the number of subscribers’ lines 
which we will have in a city at the end of that period are 
made and a distribution of these lines laid out in the 
various sections of the city, the distribution being based 
on the character of the various sections and their possi- 
bilities of development as can be best foreseen. After this 
lias been done, various arrangements of central offices are 
laid out—say an arrangement of five, ten, and fifteen 
offices. The total annual costs of each of these arrange- 
ments is determined, and the most economical arrangement 
selected. 

The fundamental plan indicates what arrangement of 
offices it will be most economical to have at the end of the 
period in question; it does not indicate when or in what 
order the offices should be established, and there is a great 
deal of engineering required in the proper application of 
this plan in order that we may not only have a proper 
arrangement of offices at the end of the period in question, 
but that from year to year, as the plant grows, the number 
and arrangement of offices should be proper for the condi- 
tions existing at that time. For example, in case a central 
office building is becoming congested, we have to consider 
whether it would be more economical: 1. To enlarge that 
building; 2. To take care of the growth by transferring a 
portion of the district to another district; or 3. To put 
up a new building and switchboard. Besides these alterna- 
tives, there are often other alternatives which can be fol- 
lowed. 

If we find that it is economical to establish a new 
central office building, the amount of space required for 
central office purposes and for other purposes is deter- 
“mined, and the most economical floor plan for such a build- 
ing and the size and shape of lot necessary for its 
accommodation are next studied and determined. This 
information having been given to the business management, 
a search for real estate is made in the vicinity of the 
telephonie center as determined by the fundamental plan, 
and prices obtained on a number of sites located in the 
vicinity. After excluding those sites which are not of 
suitable size or shape, the remaining sites are considered 
and the asking price of the property weighed up against 
the costs for subways and cables, which costs are of course 
different for each site and which becomes greater and 
greater as the sites are located more distant from the tele- 
phonic centers, this center being by definition the point at 
which the subway and eable costs are a minimum. 

Having determined the most economical site and this 
site having been purchased, the next point to be settled is 
to prepare the preliminary floor plans of the building 
which are to serve the architect as the basis for his work. 
The preparation of these preliminary plans involves work- 
ing out in detail the design of the telephone switchboard in 
order to determine the amount of equipment of various 
classes to be provided. It involves a careful consideration 
of the matter of bringing the underground cables into the 


27 


28 


building and the arrangements through the building in 
order that such cables should be brought up to the terminal 
room, and a careful consideration of the matter of bring- 
ing the underground eables into the building and the 
arrangements through the building in order that such cables 
should be brought up to the terminal room, and a careful 
consideration of the location of the various parts of the 
telephone apparatus in order that such arrangements might 
be the most economical and convenient. 


Having completed these preliminary plans and indi-, 


eated not only the central office arrangements but also the 
arrangements for other purposes, the plans are placed in 
the hands of the architect who prepares the detailed plans 
and specifications. The architect’s plans and specifications 
are of course checked and then the contract for the building 
is let. Soon after the building is started the detailed plans 
and specifications for the telephone switchboard must be 
written and sent to the contractor who manufactures these 
switchboards. In connection with the design of the switch- 
board, much study of an engineering nature is required to 
determine what constitute desirable and economical operat- 
ing methods. Our methods of handling business are not 
determined by the types of apparatus which we build, but 
the converse is true. The proper methods are first deter- 
mined and then, as far as physical conditions will permit, 
apparatus is designed to meet those methods. 

In addition to the work described above, the study and 
development of new methods of construction in what we 
eall the “outside plant,’ which consists of underground 
conduits, underground and over-head cables, pole lines, ete., 
involves many engineering problems, in order to ascertain 
the most economical types of construction to meet various 
conditions. Much interesting work has been done recently 
with reference to timber preservation, design of concrete 
poles and other fixtures, design of submarine cables to 
meet peculiar telephone conditions, ete. 


The efficiency of transmission of lines and apparatus is 
most important, and underlies the design of almost every 
part of the telephone plant. In power transmission work, 
it is necessary that considerable amounts of power be trans- 
mitted over lines with a small loss of power in the lines 
themselves. In telephone work it is necessary to transmit 
small amounts of power much greater distances, and it 
is necessary that there shall be, not only a small loss in 
the amplitude of the wave, but that the wave form itself 
shall not be distorted. Important studies are made to see 
that a proper grade of transmission is obtained in the most 
economical manner. 

EXTENSION OF THE COMMERCIAL RANGE OF TRANSMISSION. 

With the growth of the Western sections of the country 
there has come an increasing demand for the transmission 
of speech to distances greater than 1000 miles and a prob- 
lem has arisen quite as difficult as that confronting the 
engineer who transmits large quantities of electrical power 
over long distances. In certain ways the problem is even 
more complicated since the transmission must be affected 
without serious loss in intensity and also without appre- 
ciable change in the form of electrical wave transmitted. 
At present the telephone companies are preparing to meet 
the problem of extending the limits of satisfactory com- 
mercial operation from the Atlantic coast cities to points 
beyond the Mississippi Valley, which is now the Western 
limit. 


SOUTHERN ELECTRICIAN. 


To effect this improvement involves the whole telephone 
plant in the region affected. This is evident from a econ- 
sideration of the system of connections involved when a 
subseriber in New York City is talking with one in Chicago. 
The scheme of connections is indicated systematically in 
Fig. 1: 

The connections are as follows: New York. a. From 
subscriber’s instrument to the local exchange board; b. 
From local exchange to outgoing toll board, over toll lines; 
e. Over long distance toll lines to switching board in Pitts- 
burg; d. From Pittsburg over toll lines to Chicago toll 
board; e. From Chicago toll board to local exchange; f. 
From local exchange to subscriber in Chicago. 


CHICAGO EXCHANGE NY EXCHANGE 


vl f fe ie b a 
t PITTSBURG 
PARTY AT d PARTY AT 
CHIECRGEO NEW YORK 


Fig. 1. ScHEME OF CONNECTIONS FOR A CALL BETWEEN 
New York City AND CHICAGO. 


Thus, there are five switching points between the two 
subscribers, and at every switching point the resistance of 
the switching apparatus adds to that of the long connecting 
lines and lowers the efficiency of transmission of the talking 
currents. 

Another feature which is rendering long distance trans- 
mission more difficult is the growing necessity of putting 
the telephone lines under ground, for greater and greater 
distances as the municipalities passed through extend their 
borders. As the capacity of under ground cables is -far 
greater than that of aerial lines the difficulties of trans- 
mission are increased by this change, or the effective dis- 
tance of transmission is increased. 

While there has been a steady advance in the quality of 
instruments used, this growth has not kept pace with the 
substitution of cables for overhead wires, so that other 
means-must be relied upon for improvement and extension 
of service. The greatest aid thus far discovered is the 
“loading” system devised by Prof. Puppin, who discovered 
that if induction coils be placed at intervals along the tele- 
phone cables, the capacity of the lines may be compensated 
for and the distance of possible transmission greatly ex- 
tended. Thus the efficiency of transmission is inereased as 
much as two to three times that of the same cables without 
loading. 

An added effect can of course be obtained by lowering 
the resistance of the lines by inerease in area of wires 
used. By this means the transmission losses, due to the 
switching apparatus interposed in long distance work, may 
be made up by the use of more copper in the lines joining 
switching points. It becomes an interesting problem in 
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increase in commercial range of speech transmission with 
the greatest returns for the money invested. This problem 
becomes of especial interest when it is desired to add the 
necessary apparatus so that the lines may be used for the 
greatest possible number of messages in a given time. 
BY-PRODUCTS OF THE TELEPHONE BUSINESS. 

It is common practice to arrange lines to transmit 
simultaneously telegraph and telephone messages. More 
than this, by properly combining the lines, more than one 
telegraph message may be sent at the same time, and it is 
even possible for the wires to transmit more than one tele- 
phone message at one time. Thus, in addition to loading 
the lines, the telephone engineer plans to increase its effi- 
ciency by arranging the line to accommodate both kinds of 
service. With two pairs of wires between, say, New York 
and Pittsburg, it is possible to transmit, at the same time, 
three telephone messages and eight telegraph messages. 

The method by which this is accomplished is shown in 
Fig. 2. At the mid-points of the transformers, 7, taps 
are taken off at each end of the system and earried to 
receiving apparatus. As indicated by the arrows, talking 
currents which come equally on both wires of, say, line 2, 
pass in opposite directions through the upper and lower 
halves of the transformer and so neutralize one another so 
far as their effect in the secondary of this transformer is 
concerned, so that they do not affect the receiving appa- 
ratus of line 2. They are, however, received in the appa- 
ratus of line 3, whence they pass through the transformer 
on line 1 without being there detected, and return to the 
sending station along both wires of line 1. Thus it is 
possible to send telephonic messages along line 1, line 2 
and this “phantom” line. 

If now, condensers be inserted at C, in each of the four 
wires, it is possible to take off to telegraphic apparatus 
using one wire of the telephone system and the ground 
for return. The condenser allows the high frequency talk- 
ing currents (as high as 2000 cycles per sec.) to pass unim- 
paired, but prevent the passage of the telegraph currents. 
The telegraph apparatus tapped in beyond C has an in- 
ductance coil LZ, which prevents the passage of the high 
frequency talking currents but does not affect the tele- 
graphic impulse. By the well known system of “duplex- 
ing” a line two telegraphic messages can be sent over each 
of the four wires at the same time so that we have the 
three telephone and eight telegraph messages at one time. 


Remarks on Description of Harmonic 
Instrument. 

The following letters have been received referring to 
the description of the Harmonic Instrument for determin- 
ing alternating flux weaves, as published in the June is- 
sue of SouTHERN ELECTRICIAN : 

Eprror SouTHERN ELECTRICIAN : 

The June number of the SourHERN ELECTRICIAN has been 
received and I have read the article on the “Harmonic In- 
strument.” Judging from the cut in the article, the instru- 
ment is carefully worked out as regards mechanical con- 
struction, and I should judge would work satisfactorily. 
The theory of the instrument is based, of course, upon the 
article by Lloyd and Fisher published in the Bulletin of 
the Bureau of Standards, May, ’08. The designer of the 
Harmonie Instrument has evidently broadened its scope so 
that it is applicable to alternators having any number of 
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poles, while Lloyd and Fisher designed their instrument for a 
4-pole alternator. It is to be regretted that the article does 
not go into the construction which broadens the scope of 
the instrument, the part in the design really new. 

The Harmonie Instrument can be used to obtain E. M. F. 
and current waves as well as flux waves, as pointed out both 
by the author of the article in the SourHERN ELECTRICIAN 
and by Lloyd and Fisher, but it is my belief that the use of 
one of the many “point by point’ contact-makers designed 
especially for EK. M. F. waves will give better satisfaction 
than the use of a flux instrument converted into an E. M. 
F. contact-maker by means of auxillary apparatus. 

The determination of flux curves by a machine instead of 
indirectly from the E. M. F. curves by laborious computa- 
tions or graphical constructions is certainly .a step which 
conserves time and energy and makes for accuracy. 

C. A. PIERCE. 
Cornell University, Ithaca, N. Y. 


Sign. Montford Morrison, 
Care of Editor SourHERN ELECTRICIAN, 
Atlanta, Georgia. 
Egreggio amico:— 

Nel numero di Giugno del “SourHERN ELECTRICIAN” 
mentre leggevo cirea la vostra invenzione del “Harmonie 
Instrument” mi passo sotto l’oechio il nome d’un libro ital- 
iano “Teorica delle Froze Newtoniane,” il quale dovrebe 
essere “Teoria delle broze Newtoniane,” il quale dovrebe 
gere il resto mi fermai a la parola “Froze” e incominciai 
ad investigare in dizionari di parecchie lingue e con mia 
eran sorpresa trovai nel dizionario inglese che la parola 
“froze” e il passato di “freeze,” che tradotto in italiano 
significa “gelato,” ma ritornando al nome del libro, non me 
potevo persuadere chi era lo gelato, Newton, la teoria o il 
compositore. Ma riflettendo un po’ sul soggetto mi immag- 
inai che lo gelato doveva essere il compositore, perche ne 
sono sicuro che la teoria di Newton non gela essendo manip- 
olata troppo da suoi studenti e Newton se anche avesse 
gelato, adesso e un po’ troppo tardi di parlarne, percio 
ripeto che lo gelato deve essere il compositore. 

‘Questa non e la prima ne l’ultima volta che io osservo 
questi errori nei giornali americani, percio questa volta ho 
ereduto di farvene a voi noto come un stretto amico e uomo 
d’influenze. Fo questo non eon intenzione di criticare, 
perche stimo l’intelletto americano troppo alto da esser eri- 
ticato per cose cosi piccine, ma anzi cerco da voi un con- 
siglio per poter mettere un riparo a questi errori che quan- 
tunque sembrino di poea importanza pur potrebero riuscire 
considerevolmente dannosi ai lettori. 

In attesa d’un vostro favorevole riscontro e gentile co- 
operazione, eredeteme vostro amico, 

GIOVANNI CASACCIO. 

Indirizzo futuro 

Monterotondo, Provincia di Roma, 

Italia. 
Translating the above letter, it reads as follows: 
June 10, 1911. 
Mr. Montford Morrison, 
Care Editor Southern Electrician, 
Atlanta, Georgia. 
Dear Friend :— 

In the June number of the SourHERN ELECTRICIAN, 
while reading about your invention of the Harmonie Instru- 
ment, my eye passed over the name of an Italian book 
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“Theoretic of the Newtonian Frozen,” which should be 
“Theory of the Newtonian Potential Function,” but before 
reading the rest I stopped at the word “frozen” and began 
to investigate in dictionaries of several languages and to 
my great surprise I found in the English dictionary that 
the word “frozen” is the past participle of “freeze,” which 
translated into Italian also signifies “frozen,” but returning 
to the name of the book I could not decide for myself which 
was frozen, Newton, the theory or the compositor. But 
reflecting a little on the subject I imagine that the frozen one 
must be the compositor, because I am sure that the theory 
did not freeze, being manipulated too much by his students 
and too, if Newton had been frozen it is now a little too 
late to talk about it, therefore I must say again that the 
frozen one must be the compositor. 

This is not the first nor the last time that I have seen 
these errors in the American journals, though this time I 
thought of sending you notice as a staunch friend and man 
of influence. I do this not with the intention of criticising, 
because I esteem the American intellect too highly to be 
eritical on things so very small, but I do seek advice from 
you to be able to put a stop to these errors which may 
seem of little importance but yet able to do considerable 
harm to readers. 

In awaiting a favorable reply from you and with your 
kind co-operation, believe me your friend, 

GIOVANNI CASACCIO. 

Future address, 

Monterotondo, Province of Rome, Italy. 

The above letter is indeed a most tactful reference to 
an error of transposed letters. As we are not accustomed 
to courtesy of this nature in other similar eases, the letter 
contains something of a moral to other critical readers. We 
are thankful for calling attention to errors and like the 
spirit of our friend and author of the letter.—Ed. 


Southern N. E. L. A. News. 


The third annual convention of the Mississippi Electrical 
Association will be held in Gulfport, Miss., June 20th, 21st 
and 22d, 1911, and it is expected, judging from present re- 
ports, that the attendance will be more than double that of 
last year. The program for the convention meeting has been 
published and distributed, giving the proposed order of pro- 
ceedings. The opening session will be held on Tuesday 
morning, followed in the afternoon by an executive session 
and papers on following subjects: “Relation to Employees 
to Company and Public,” by A. B. Patterson; “Modern 
Street Lighting,” by J. N. Eley; and “Electrically Heated 
Appliances,” by L. Callender. On Wednesday morning pa- 
pers will be read as folllows: “Economy of a 750-K. W. 
Engine,” by D. R. Tomlinson; “Steam Turbines,” by Kd- 
mond Dreyus; “Necessity of Commercial Departments,” by 
A. H. Jones. In the afternoon on Wednesday, Jack Abbott 
will deliver a paper on “Economical Care and Maintenance 
of Street Cars.” The Question Box will also be discussed 
and an executive session held. 

The entertainment features have been liberally provided 
for, and something interesting will take place during each 
day of the convention. On Tuesday afternoon there will be 
a sight-seeing trip for the ladies, and in the evening” a re- 
ception dance. On Wednesday afternoon an interurban 
trip will be made to Beauvoir and Biloxi, and in the even- 
ing a banquet held. On Thursday morning a trip is planned 
to Ship Island by boat. With these features well planned, 
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all those attending will receive considerable benefit, both 
practically and socially. | 

In order to facilitate the registration of representatives, 
members and guests, a system of advanced registration has 
been adopted, and something special in the way of badges 
is being prepared. In order to carry out this plan, there- 
fore, the secretary requests that all those planning to at- 
tend who have not received registration cards should do so, 
so that prompt attention can be given to the matter. The 
Great Southern Hotel at Gulfport will be the headquarters 
of the convention, and applications for accommodation 
should be made direct. A report of the convention proceed- 
ings will appear in the next issue of SourHERN ELECTRICIAN. 


Annual Convention of the A. I. E. E. 


At the time this issue goes to press the American Insti- 
tute of Electrical Engineers is holding its annual eonven- 
tion at Chicago. The headquarters will be at the Hotel 
Sherman, corner of Clark & Randolph streets and here 
most of the sessions, especially the technical sessions will be 
held. While the names of papers were published in the last 
issue of SouTHERN ELECTRICIAN, the completed program as 
it now stands is as follows: 

On Monday evening June 26th, the convention will be 
opened by a reception and dance at the grand ball room of 
the Hotel Sherman. On Tuesday morning, the power sta- 
tion, session will be held at 10 o’clock. This session will be 
opened by the address of president Dugald C. Jackson, 
followed by an address by the president-elect, Gano Dunn. 
The following papers will be delivered, “Development of the 
Modern Central Station,” by C. P. Steinmetz; “Tests of oil 
Circuit Breakers,” by E. D. Merriam; “The Use of Reae- 
tance Coils in Large Central Stations Systems,” by R. F. 
Schuchardt and E. O. Schweitzer. At 8:30 p. m. on Tues- 
day, the electrie lighting session will be held. The following 
papers will then be read; “Depreciation as Related to Elee- 
trical Properties,” by Henry Floy of New York and “Im- 
portant Features Entering Into the Making of Appraisals,” 
by H. M. Byllesby of Chicago. 

On Wednesday the railway session will be held at 10 
o’elock. At this session the following papers will be read 
and discussed. “Some Data From the Operation of the 
Electrified Portion of the West Jersey & Seashore Rail- 
roads,” by B. F. Wood of the Pennsylvania Railroad; 
“Analysis of Electrification,” by W. S. Murray of the New 
York, New Haven & Hartford Railroad; and “Induetion 
Machines for Heavy Single-Phase Motor Service,” by KE. F. 
W. Alexanderson of the General Electric Company. On 
Wednesday afternoon at 2:30 the industrial power session 
will be held and the following papers on industrial appliea- 
tion of motors presented: “Automatie Motor Control for 
Direct Current Motors,” by Arthur C. Eastwood of the 
Hlectrie Controller & Supply Co.; “Some Limitations of 
Rheostat Control,” by T. E. Barnum, of the Cutler-Ham- 
mer Co.; “Hlectrically Driven Reversing Rolling Mills,” by 
Wilfred Sykes.of the Westinghouse Electrie & Mfg. Co. 

In parallel with the industrial power session will be held 
the Telegraph and Telephone Session at which the fol- 
lowing papers will be read: “Multiplex Telephony and Tel- 
egraphy by Means of Electric Waves Guided by Wires,’ 
by G. O. Squires, U. S. A.; “Telegraph Transmission,” by 
F. F. Fowle, of Chicago; “Commercial Loading of Tele- 
phone Cireuits in the Bell System,” by Bancroft Gherardi, 
of the American Telephone & Telegraph Company. 
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On Thursday the high tension transmission session will 
be held at 10-0’clock, the following papers being taken up: 
“The Law of Corona and the Dielectrie Strength of Air,” 
by F. W. Peak, Jr., of the General Electrie Company; “Die- 
leetric Strength of Air,” by Prof. J. B. Whitehead of The 
Johns Hopkins University; “Transmission System of The 


Great Western Power Company,” by J. P. Jollyman, of San ~ 


Francisco; “Transmission System of the Southern Power 
Company,” by W. S. Lee, Charlotte, N. C.; “Transmission 
System of The Great Falls Power Company,” by Max 
Hibgen of Butte, Mont.; and “Electrie Line Oscillations,” by 
G. Faeciolo of the General Electrie Company. 

On Friday the general session will be held at 10 o’clock. 
The papers at this session will be on general engineering 
topies and as follows: “The Economical Design of Direct 
Current Electro-Magnets,” by R. Wikander of Pittsburg; 
“Electrolytic Corrosion in Reinforced Concrete,” by Prof. 
C. E. Magnusson and G. H. Smith of University of Wash- 
ington; “Wave Shape of Current in Individual Rotor Con- 
ductor,” by Hans Wsichsel of the Wagner Electric Com- 
pany; “The Choice of Rotor Diameters and Performance of 
Polyphase Induction Motors,” by Theodore Hoock of the 
Westinghouse Electric & Mfg. Co.; “The Application of 
Current Transformers in Three-Phase Cireuits,” by J. R. 
Craighead of the General Electric Co.; and “The Cost of 
Transformer Losses,” by Messrs. R. W. Atkinson and E. C. 
Stone of the Standard Underground Cable Company. 

On Friday morning a parallel meeting of the high ten- 
sion transmission session will be held at which these papers 
will be read: “Solution of Problems in Sags and Spans,” 
by W. L. R. Robertson of Philadelphia Electrie Co.; “Sag 
Caleulations for Suspended Wires,” by P. H. Thomas of 
New York; “Mechanical and Electrical Characteristics of 
Transmission Lines,” by Harold Pender and H. F. Thomson 
of Mass. Inst. of Technology; “The High Efficiency Sus- 
pension Insulation,” by A. O. Austin of Ohio Insulator 
Company. 

On Friday afternoon at 2 o’clock an educational session 
will be held at which the following papers will be taken 
up; “Tentative Scheme of Organization and Administra- 
tion of a State University,” by Ralph D. Marshon of New 
York. 

The usual entertainment features have been eared for 
and arrangements have been made by the convention com- 
mittee whereby this end of convention work will not be 
neglected. 


The Electric City Club, Columbus, Ga. 


This club was organized on March 22, 1910, for the pur- 
pose of bringing into closer relationship officers and em- 
ployes of the Columbus Railroad Company and the Colum- 
bus Power Co., sociability and educational matters being 
given careful attention. 

The club meets the first and third Friday night of each 
month at temporary headquarters in the offices of the 
Columbus Railroad Co., every meeting night bringing a 
large and enthusiastic attendance. Discussions on any 
electrical subject are always in order. The writer had the 
honor of attending a recent meeting and can report an 
enjoyable and helpful evening, as there were a number of 
interesting subjects discussed that brought out some very 
valuable pointers to all. 

The club plans to give a number of outings during the 
summer months, one outing planned for an early date is 
a trip by automobile, a truck ride to Goat Rock, 15 miles 
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north of the city to view the new impounding dam, which 
is about completed. 

The officers of the club are A. A. Wilbur, president; 
H. M. Corse, vice-president, and Emmett Crook, secretary 
and treasurer. The membership numbers about 40 and is 
made up from the various departments of the two com- 
panies referred to above. The following is a list of mem- 
bers: J. S. Bleecher, T. W. Peters, C. M. Young, G. K. 
Hutchins, A. A. Wilbur, W. R. Clark, J. W. Bazemore, 
W. R. Duncan, H. O. Burnside, L. D. Bazemore, T. D. 
Eetor, C. J. Brooks, T. L. Moss, 8. D. Higgins, H. L. 
Averill, J. C. Cook, W. H. Speer, B. M. Lentje, D. H. 
Howell, Fred Tibbs, J. M. Flournoy, J. C. Fox, H. M. 
Corse, B. B. Hamby, J. N. Nollner, R. W. Smith, J. A. 
Cameron, Emmett Crook, S. L. Burney, C. Trull, J. 0. 
Brown, B. M. McCullough, Harry Worley, Jeff Henderson, 
C. J. Snowden. It is the purpose of the elub to soon affili- 
ate with the Georgia section of the National Electric Light 
Association. JNO. A. CULVER. 


The Electrical Industry in Panama. 

The only electric light company in the city of Panama. 
is the Colon Electrie & Ice Supply Co., which has one 
central station and charges the following prices: For in- 
stallation, $3; for connection, $1; for one 40-watt tung- 
sten lamp, $1; for one 16-candlepower carbon-filament 
lamp, $0.50; for one 32-candlepower earbon-filament lamp, 
$1; and in addition a charge of $1.75 a month is made for 
each light. 

The company has a five-year contract with the Na- 
tional Government, dating from February 18, 1909, for 
the electric lighting of public offices, buildings, and the 
streets of Colon, under which it received for service during 
the month of January (1911) alone $1,733. This would ° 
aggregate nearly $20,800 a year; and if to this amount is 
added the $15,000 paid by private consumers for current; 
some idea of the company’s annual income may be ob- 
tained. The company has a monopoly of supplying Colon 
with ice, which it retails at 214 cents a pound; and in con- 
junction with the ice plant there are cold-storage facilities 
from which a neat sum is realized. 

While, of course, the Isthmian Canal Commission and 
the Panama Railroad Co. maintain electric light and ice 
plants, they supply only their own needs and those of their 
employees, and do not enter into competition with the 
Colon Electrie & Ice Supply Co. 

The only competitor of the electric light here is the 
ineandescent kerosene lamp; but it is noticeable that those 
who find fault with the high price of electric illumination, 
or its service, generally go back to it even though the kero- 
sene lamp is much the cheaper. An American incandescent 
kerosene lamp of 1,000 ecandlepower is a favorite in this 
market; placed in position, with tank, wire tubing, and 
pump, it costs $89. There are, however, two German lamps 
which, by reason of cheapness, may develop into serious 
competitors. One of them requires neither tubing nor 
pump, only a tank, and is sold for $48; the other, requiring 
pump and tank, costs $40. Both of these lamps are 900 
eandlepower. Kerosene is sold here for 20 cents a gallon. 

Two other kinds of incandescent lamps have been tried 
in Colon—the gasoline and the acetylene—but have not 
proved satisfactory. The former is considered dangerous, 
and gasoline is 40 cents a gallon here; the carbide necessary 
for the latter is very expensive, but an outfit of three lamps 
is priced at only $40.—Consular Report. 
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Questions and Answers from Readers. 


We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 


taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 


to any particular style. 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 


opinion or fact in discussions. 


All published matter is paid for. 


This department is open to all. 


STARTING INDUCTION MOTORS. 
Editor Southern Electrician: 

(226) Please ask your readers to explain the methods 
which they considered standard practice for starting in- 
duction motors of 5 to 15 H. P., and from 25 to 50 H. P. 
Also furnish diagrams of the devices used. Cols A. 

A. C. WIRING SYSTEM. 
Editor Southern Electrician: 

(227) I would like to get from your readers informa- 
tion as to the system of wiring best adapted to a combination 
factory and office building for lighting and power. Our 
new factory will be about 200 by 60, two-story, with a 40 
by 60 two-story annex which will be used as an office build- 
ing. 10-5 H. P., 3-10 H. P., 2-25 H. P. and 4-50 H. P. in- 
duction motors will probably be used, besides lighting. 
Kindly furnish drawings showing scheme of connections 
for operating motors on 440-4 wire system if such is suit- 
able and also give suggestions as to other systems which 
could be used. Would an isolated plant be profitable for 
this plant and if so kindly give data to show it. Suggestions 
on a lighting system would be appreciated, giving iypes and 
sizes of units. He Ay PP 

IS WATTLESS CURRENT A WASTE? 
Editor Southern Electrician: 

(228) Kindly advise through your information col- 
umns as to whether or not a low power factor and con- 
siderable wattless energy means a loss or waste of the 
energy generated at the station. To what point is it advisa- 
ble to raise the power factor on a system which, say, has 
now a 75 per cent power factor. That is at what point will 
the increased size of synchronous condenser be such that 
the expense is not justifiable if such a ease is possible? 

G. W.B. 
SERVICE TRANSFORMER DIAGRAM. 
Editor Southern Electrician: 

(229) I would like to obtain an explanation of the con- 
nections and internal scheme of windings for a service 
transformer to be used with a balanced three-wire system, 
and providing arrangements for different voltages. 

GC. JA. Ke 
CALL BELL WIRING DIAGRAM. 
Editor Southern Electrician: 

(230) Please publish a diagram for a residence door 
bell system which is considered most economical of wiring 
and high efficiency as to battery life and number of batteries 
needed. Two bells are to be operated at once, one at door 
and one in kitchen. The arrangement should be such as to 
enable the kitchen bell to be operated by a floor button in 
the dining room. I believe a system using three wires is 
most used. Kindly explain such by showing connections. 

Teta we 
CHOICE AND Use or A Storage Barrery. 
Editor Southern Electrician: 

(231) I would like to see a discussion in your paper 

as to the advisability of purchasing, installing and operat- 


ing a storage battery in connection with the necessary gen- 
erating equipment of a central electric lighting and power 
or railway station of four or five thousand kilowatt ca- 
pacity or greater. (1) What conditions would make a stor- 
age battery desirable? (2) What would be the advan- 
tages to be gained by its installation and use? (3) Would 
not its high first cost more than counterbalance the ad- 
vantages gained by its use? (4) Will not its first cost pro- 
hibit the installation of a battery whose ampere hour ¢a- 
pacity is greater than the stations largest generating unit? 
Thus say in a station of 4,000 kilowatt capacity whose gen- 
erating units were of the following sizes, three 500 kilo- 
watt, two 750 kilowatt and one 1,000 kilowatt, would it be 
advisable to install a storage battery of a greater ampere 
hour capacity than the full load ampere capacity of the 
1,000 kilowatt unit? (5) Assuming the battery to have been 
installed, what if anything besides assistance in the regula- 
tion of the voltage is to be gained by allowing the battery 
to float upon the station bus-bars during times of non-use or 
during times when it is neither charged nor discharged? 
(6) Would the regulation of the voltage afforded by floating 
the battery on the station bus-bars be equivalent to the reg- 
ulation afforded by the installation of automatic field reg- 
ulators or rheostats on the generators? (7) What can be 
said in favor of the installation of a storage battery at a 
remote point, say 5 or 6 miles from the central station on a 
railway feeder which is supplying a short suburban or 
interurban railway line. Arad Ora. 


OPERATION OF METERS. 


Editor Southern Electrician: 

(232) The writer will greatly appreciate descriptions 
and diagrams of the principles upon which the following 
switchboard instruments operate: Frequency meter; Syn- 
chronizing meter; Oscillograph; Power factor indicator. 


H.W. as 


Measuring Power of 3-Phase System, Ans. 
Ques. No. 205. 


Editor Southern Electrician: 


I note in your June issue two comments on my answer to 
question No. 205. While I believe the method is clear to 
anyone who has carefully read my answer, I will go into 
further details for the benefit of Mr. MeCoy and Mr. Hay- 
ward and furnish here a diagram of connections. If I 
have interpreted the original question correctly, G. W. B. 
desires to know if an approximate power reading ean be 
taken by a single-phase wattmeter on a system containing 
snly induction motors. If this assumption is true I believa 
my answer correct and the easiest method to employ. It 
must be understood that I do not eonsider it an accurate 
method, for if such is desired the two wattmeter method 
should be used, as the system is balanced, and something 
as described by Mr. Hayward. 
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Evidently the point objected to both by Mr. McCoy and 
Mr. Hayward is that the total power equals the meter read- 
ing in our phase times 3. In answer to Mr. McCoy I will 
say that wattmeters are effected by the power factor of 
the cireuit if such power factor is low enough, however, if 
the instrument has been tested and properly adjusted and 
lagged so that the flux from the pole of the potential coil 
is 90 degrees behind the impressed E. M. F., it will read 
correctly on any power factor. All makes of meters are 
provided with this adjustment which is familiar to all who 

‘have had experience with wattmeters. 

In answer to Mr. Hayward, I ean see no excuse for 
his objection to the method except that he can not account 
for the addition of the reading of the two wattmeters in 
the two-wattmeter method and three times the single watt- 
meter reading in my answer. To use his own words I fail 
to see how anyone who pretends to know as much about 
poly-phase currents as he, should question the method. Evi- 
dently Mr. Hayward has never heard of the 3-watt meter 
method for measuring three-phase power and does not know 
that this is one of the most accurate methods, whether the 
load is balanced or not. However, this may be, when the 
three wattmeters are used the total power is equal to the 
sum of the three meter readings. It will be seen, therefore, 
that the meter reading in one phase as shown in the diagram, 
times 3 is based upon this method. It can only be depended 
upon for accuracy when a perfectly balanced load exists. 
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WATTMETER 


MEASURING 3-PHASE: POWER BY A SINGLE-PHASE WATT 
METER. 


It can now be asked if the system referred to by 
G. W. B. was balanced and the use of the single reading 
times 3 correct for the case. As stated before, if only 
approximate data is sought, yes. Unless an induction 
motor is poorly designed a balanced system will result, as 
the uniform winding and equal number of turns per coil 
will give balanced phases. 

It may be well to state here that Mr. Hayward’s two- 
wattmeter method should never be used on systems with 
grounded neutrals or when the load is badly unbalanced. 
In the first ease we have a 4-wire system, the ground serv- 
ing as a common return conduetor for the three other con- 
ductors. Three wattmeters are necessary to measure the 
total power in both cases. 


RAISING P. F. BY SYNCHRONOUS MOTOR, REMARKS ON 
ANSWER TO QUESTION 214. 

I desire to ask Mr. Hayward how he arrived at his 
conclusion that only 30 per cent. of the rated capacity of 
rotary condensers are available for power factor correction 
and 70 per cent. for power. True 70 and 30 add up to 
100 per cent., but this is a case where mathematics and 
geometry show that the synchronous condenser operates 
at highest efficiency and 100 per cent. load when deliver- 


pe 
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ing 70.7 per cent. of its rated capacity as wattless lead- 
ing current and also 70.7 per cent. of its rated capacity 
s mechanical load. A good explanation of this is given 
by H. L. Williamson on page 256 of the June issue. 

In regard to measurement of power I would be glad 
refer my critics to the following works, “The watt hour 
meter,” by Shepard and Jones, and “Alternating Current 
Motors,” by MeAllister. After a perusal of these works I 
will be glad to talk this matter over further. 

W. A. Bares. 


=¥) 


to 


3-Phase Power by Single Phase Meter, Ans. 
Ques. No. 208. 


Editor Southern Electrician: 
I submit herewith a sketch which explains itself as to 


connections. I would like to have you insert it in your 


SINGLE-PHASE 
WATTIMIETER 
EEO VOLT 


DraGraAmM FOR MererR CONNECTIONS ON 3-PHASE CIRCUIT. 


question and answer department, asking your readers for 
comments on using the scheme as a meter for a 3-phase 
L. McCoy. 


motor. 


H. P. of Motor Equipment, Answering Ques- 
tion No. 203. 
Editor Southern Electrician: 

For the benefit of H. A. B. asking question No. 203 
in the March issue, I will state that it is impossible to 
give any intelligent method of determining the horsepower 
of motors for driving any equipment unless data is given 
on such equipment. Extensive tests have shown that the 
horsepower required to drive tools of any sort varies con- 
siderably and nothing further than general data on exist- 
ing systems and practice can be given. For the lumber 
equipment referred to it is quite possible to determine the 
size of motors knowing the make, size and use of ma- 
If H. A. B. will furnish this data I shall be pleased 
to work out these sizes. It will be necessary to know the 
source of power whether from central station or private 
plant, and if central station the voltage of distribution 
system. The system wiring will depend upon the volt- 
age adopted. For wiring in a lumber mill it is advisable 
to run all wiring in conduit and for a neat system where 
the ceilings are not finished, conduit may be run on ceiling 


chine. 
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under floor where motor is located. The connections to 
motor ean then be run through the floor properly insulated 
and brought to motor with few exposed connections about 
the working’ floor. 

H. F. Boye. 


Fuses For Induction Motors, Ans. Ques. 209. 
Editor Southern Electrician: 

Question 209 of the April issue has come to my atten- 
tion and permit me to offer a few suggestions in regard to 
it. The formula given by Mr. Williamson in the May 
issue is correct for determining sizes of fuses, however 
no precautions have been given as to their use. The 
writer has found it advisable for motors of 50 H. P. and 
in some eases of smaller size, to protect by means of cir- 
cuit breakers. One of the frequent causes of the burning 
out of induction motors under normal load is the ability 
of the motor to run single-phase, when once brought to 
speed on polyphase. Thus when a large motor its 
fused and one of the fuses in the 3-phase circuit 
blows, the motor continues to carry practically full load 
on one phase only. The result is that this one phase 
which is overloaded burns out even though the mechanical 
load on the motor is no greater than usual. As abnormal 
conditions frequently arise in alternating current work in 
which the rise in current may be from three to six times 
normal, depending upon what these abnormal conditions 
are, it is always best to provide sufficient protection to 
motors of considerable size. W. A. Batss. 


Station Equipment, Ans. to Ques. No. 211. 
Editor Southern Electrician : 

In laying out a generating station and distribution sys- 
tem, it is always best policy to adhere as closely as possi- 
ble to accepted standards, as this tends to keep the first 
cost down to a reasonable figure per unit of capacity and 
greatly facilitates getting material and appliances as 
needed. In buying the generator I would specify a 2300- 
volt, 60-eyele, 3-phase, revolving field type of machine, 
rated at 50 K. W. upon an allowable temperature rise of 
35 per cent. after 24 hours run at full load with a power 
factor of 80 per cent. 

This machine could be run single phase until such time 
as the business grew to demand full output or it is desired 
to take on power business. As a single phase machine 
it would develop 70 per cent. of rating and would cost no 
more than a single phase machine giving equal output. 
For the commercial circuit, two No. 6 wires may be used 
and when the business demands changing the system to 
three phase, it will only be necessary to string one addi- 
tional wire and, other conditions being the same, this third 
wire will almost double the capacity of the line. 

For the street lighting, series tungsten lamps should 
be used on a series cireuit of No. 8 wire controlled by an 
automatic series regulator. If a current of 6.6 amperes is 
selected for this cireuit it will be possible at any time it 
is desired, to insert are lamps in the same cireuit. The 
size of tungsten lamps to be used depends altogether on 
the amount the city wants to spend for street lighting. 
Lamps of 60 eandlepower placed at each intersection gives 
excellent service for a small town. The flat radial reflector 
is probably the best thing on the market to put over them. 


The height at which these lamps are hung will depend 
a 


entirely upon the trees. If there are no trees they should 
be between 20 and 25 feet from the street, but if the 
foliage is dense it may be necessary to bring them down 
to 16 or even 12 feet. These lamps, of course, should be 
used in the large series cut-out type of socket. 

The poles for the line should be at least 30 feet, 6-inch 
top, and for the transmission line and main lead into 
town, should be 35 feet, 7-inch top, spaced 35! to the mile. 
As cross-arms decay very rapidly and this decay always 
starts in the pin holes, I should recommend arms bored for 
through-bolt only, and use for pins the clamp type of pin 
which has recently been placed on the market. 

For a distributing voltage 105, 107 or 113 should be 
selected. Lamps, meters, fans, ete., are cheaper for these 
voltages than for 220, and it is possible to get a much 
closer selection of lamps than if 110 is ordered for the 
reason that the demand for 110-volt lamps exceeds the 
supply. In other words, much greater latitude is given the 


lamps labeled 110 than for those of odd voltages. 
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Layout oF CIRCUITS. 


The size of transformers can only be determined by 
loeal conditions. In all growing systems, it is necessary 
to be continually shifting transformers to keep them where 
they are in proper proportion to the demand. For the 
business district they should have about 120 per cent. of 
their rating, whereas in residence districts it is common 
practice to connect to them 300 to 400 per cent. of their 
rating. 

On a small waterpower proposition, where the town is 


small and the possible revenue limited, I should consider. 


tungsten lamps in residences on flat rate as very good 
business. It would be possible in this way to have at least 
one or two lights in nearly every house in town. On a 
meter basis this wouldn’t pay on account of investment 
necessary in meters. 

If the lighting company does wiring it will, of course, 
be necessary to carry a stock of material, although it need 
not be a large one. As there are now good jobbers in 
every large town and city, it is possible to get nearly any 
standard article in one day. The only advantage in buying 
in larger quantities being price, the usual discounts being 


for less than ¥5 of a standard package 30 per cent, ¥% and . 


over 40 or 45 per cent., and for full standard package 50 
or 50 and 10 per cent. 

A rough sketeh of cireuits recommended herein, 1s 
shown. It will be noted that standard switchboard panels 


= 


Jury, 19s 


Jury, 1911. 


for 3-phase systems is indicated. By using a standard 
panel the board may be enlarged at will by placing addi- 
tional generator panels at one end and additional feeder 
panels at the other. C. L. Cuary. 


Station Equipment, Ans. Ques. No. 211. 
Editor Southern Electrician: 

In question 211 there are a number of indefinite things 
expressed and consequently the solution of it will be more 
or less arbitrary. Assuming that 50 K. W. only, is to be 
transmitted over a distance of 2 miles, a potential of 2,200 
volts should be economical and the transmission should be 
3 phase. With this potential the question of insulation 
would not be so great as with higher voltages, either for line 
or transformers and transformers would cost less, due to 
this fact. 

If ineandescent lamps only are to form the load the 
question of induction and power-factor would be practically 
negligible as it will depend only upon the induction of the 
line and transformers. The data given is hardly explicit 
enough to determine size of wire for transmission, number 
of poles, ete., as the first is dependent upon the character 
of the load and the second upon the character of the 
country through which the transmission is to be made. A 
eentral transformer feeding a three wire network is good, 
economical practice for small installations, connected to give 
110-220 volts, and then small power units can be used on 
220 volts. Power units up to five: horse-power could be 
used on lighting cireuits without creating much disturbance, 
especially as most of it would be in use when lights were 
least needed, providing too much of it is not intermittent. 
The size of transformers will depend of course on the size 
and character of the load, also the mode of distribution. 
Again the size of lamps, type of reflector and spacing of 
poles depends upon the character of streets, whether 
thickly bordered by trees, ete., an arbitrary example could be 
taken and figured out, but it would probably be of little 
yalue. The street lighting should be by series transformers, 
eonstant current. Not knowing size or character of load it 
would be quite a job to determine character or quantity of 
supplies to earry. 

GerorGE I. Morean. 


50 K. W. Station Equipment, Ans. Ques. 
No. 211. 
Editor Southern Electrician: 

I present herewith sketches showing the switchboard de- 
sign, the plant connections and the distribution system of 
a small central station of about 50 K. W. capacity such as 
referred to in question 211. It is not stated whether it is 
designed to operate single or polyphase. If there is any 
likelihood of securing any power load in the vicinity, it might 
be well to consider two or three phase, but if the prospec- 
tive load is entirely lighting, single phase would be the 
simpler to install and would give about as good results. In 
drawing up the diagrams the full lines show the cireuits 
for single phase and the dotted lines the additional wires 
which would be required if three phase were chosen. 

For the load and distance mentioned, 2,200 volts will be 
the most suitable standard voltage. Fig. 1 shows the switeh- 
board with one generator panel. In ease another generator 
is added, the panel for same is shown dotted. Hach ma- 
chine will have of course, its ammeter and voltmeter with 
eurrent and potential transformers. The synchronising 


SOUTHERN ELECTRICIAN. 


lamp will not be needed unless another generator is added. 
The ground detector lamp with multiple plug is so arranged 
as to show on which cireuit any ground may exist, and the 
plug may be arranged for single, two or three phase. The 
same arrangement applies with the voltmeter. 
phase circuits it is provided with a plug so that the voltage 
across any phase may be read but if single phase, it is per- 
manently connected, and the plug omitted. Fuses may be 
used for generator protection, but cireuit breakers are 
much better, and they also take the place of a main switch. 
Two rheostats may be used, one for the generator field and 
one for the exciter field, but it makes a better job to use a 
combination rheostat with concentric handwheels as shown. 
The generator panel also contains a field switch which may 
be of the knife or plug type. 


2200 VOLT STIICH TYPE CIRGUIT BREAKERS 
. : 


FELDER 
PANEL 


Fig. 1. Crrcurrs anpD SWITCHBOARD ARRANGEMENT. 


From the generator panel, or panels, the current passes 
to the combined load and feeder panel, on which is mounted 
an integrating wattmeter which takes account of all current 
generated, and serves as a check upon the metered con- 
sumption. Then the current is distributed by the feeder 
switches. For this layout there will likely be but one 
feeder circuit for the present, but it will be well to provide 
for two as it will undoubtedly be needed as the territory 
is developed. Switches and enclosed fuses may be used 
for the feeder circuits as shown, but here again, I would 
recommend circuit breakers, as being more reliable and 
cheaper in the end. Fig. 2 shows the circuits and is self 
explanatory. V’ shown dotted gives the voltmeter connec- 
tions for more than one phase. Fig. 3, shows the distribu- 
tion layout. I consider it better to carry the 2,200 volt 
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‘Fig. 2. Freeper Circuits. 


35 


For poly-.- 


36 


line right up to the consumers’ premises and not to dis- 
tribute for any distance at 110 or 220 volts. I would use 
transformers with 110-220 volt secondaries and run 220 
volts on the outers and ground the neutral. Several houses 
should be fed from one transformer adjacent to buildings 
on alternate sides of the cireuit as shown. If this plan is 
followed, it will mean that the transformers will be from 2 
to.5 K..W. in size, although there will be scattered locations 
where smaller ones will be necessary. Good central station 
practice is favoring the banking of transformers wherever 
possible. 

The best system for the street lights would be a series 
arrangement with a constant current transformer, as shown. 
This piece of apparatus may either be located at the sta- 
tion, the series cireuit run the two miles and the entire in- 
stallation controlled from the station, or the transformer 
may be located at the town and will require no attention 


_ except for some one to light and extinguish the lamps daily. 


As to the size for the street lamps, I would suggest the 50 
or 75 watt size, giving from 42 to 63 candle power, and 
provided with a street hood and fluted reflector such as are 
manufaetured by several concerns. One lamp at each corner 
and one in the middle of each block should give good re- 
sults, if the lamps are not hidden by foliage. With blocks 
of ordinary length this will give a spacing of 150 to 200 
feet, and works out with a moderate wattage per foot 
front. These lamps are made in several different amperages 
but the 4 ampere will likely prove to be the more satisfae- 
tory. If are lamps are desired on some of the business 
corners they ean be put on the cireuit without the slightest 


trouble. 
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The entire load as laid out at present will be about 
12 amperes to 13 amperes on the 2,200 volt side. The 
proper size of wire to use is that size where, according 
to Kelvins law, the interest on the copper and other acces- 
sories which vary with the size of the wire equals the an- 
nual money value of the lost power. If the line is smalle 
there will be too great a loss in voltage and consequently in 
power and if larger, the investment in copper will be out of 
proportion. From the above rule we find the most econom- 
ical size of wire to be No. 2 B. & S. Whether or not it 
would pay to use about No. 0 wire to provide for future 
needs or to run another feeder as the need oceurs, is largely 
a matter of opinion and depends upon the prospect for rapid 
growth in business. 

As regards rates, you will find in a community of this size 
that unless your proposition is made especially attractive, 
while you may get a good number of customers, you will 
also have to run considerable wire to reach them. In other 
words the proportion of the total population who use 


electricity for lights will be small. J believe that the use 
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of a controlled flat rate with tungsten lamps is a great help 
towards getting a number of small consumers on the lines 
who would otherwise not use service at all. Of course, 
there should be an optional meter rate, and the flat rate 
proposition reserved entirely for the residence trade. 

As to supplies, you could probably carry knife switches, 
panel cut-outs, panel boards, main fuse blocks, ete., by the 
dozen; plugs, sockets, rosettes, branch cut-outs, ete., by 
the hundred; lamps, knobs, tubes, and other small articles 
by the thousand. Lamp cord and wire will probably be 
needed by the thousand feet. Experience will soon show 
what stock is the most needed. As regards cooking and 
heating utensils, irons, ete., it will be well to carry a few 
samples sufficient to keep them before the public. I would 
not recommend stocking up with a large quantity of this 
kind of apparatus in advance of more or less eall for it. 

A. G. RAKESTRAW. 


Station Equipment, Ans. to Ques. No. 211. 


Editor Southern Electrician: 

In reply to question 211 in the May issue I respectfully 
submit the following: The average kilowatt rating of cen- 
tral stations supplying light and power to towns of 800 
inhabitants is about 70 kilowatts or 87.5 watts per eapita 
and the average load during operation is 12 kilowatts. For 
towns of 1,600 inhabitants the average central station rat- 
ing is about 120 kilowatts or 75 watts per capita and the 
average load during operation is 20 kilowatts. 

In view of the above and keeping also the first costs 
in mind, the following equipment, for a town of 1,600 in- 
habitants, is consistent with good practice. 
consist of two 3-phase, 2,300 volt units of 50 and 70 kilo- 
watt rating respectfully. Transmission to be 3-phase, 2,300 
volts, wire to be Brown and Sharpe gauge No. 4 or 5, pref- 
erably No. 4. Poles for transmission to be about 35 to the 
mile, for city distribution to average 45 per mile. Standard 
2,300 volt distribution transformers to be used giving 220 
volt taps for power service and 110 volt taps for lighting on 
the secondary side. Sizes of transformers cannot be satis- 
factorily determined without more data as to the loads to be 
carried at points of installation. 


It is advisable to urge the use of the tungsten lamp as it 
represents the latest advance in modern residence lighting 
and also is growing in favor for general street lighting. 
Reports from central stations show that the total energy 
consumed has not been lessened perceptibly by the use of 
tungsten units. The tendency has been toward increased il; 
lumination rather than decreased consumption. The advent 
of the tungsten lamp has also had a tendency to further 
the feeling of good will between publie and central stations 
which in itself is no smal! item. 

By careful manuagement and the use of some reliable 
type of flat rate controller or excess indicator the flat-rate 
scheme in the opinion of the writer can be employed to 
good advantage. Several central stations using the flat-rate 
method report increased earnings and less complaints of 
poor service, high bills, disputed bills, ete. 

The spacing of poles for street lights depends altogether 
on conditions. For small towns a lamp at each street in- 
tersection in the business district and one about every other 
street intersection in the residence districts seems to be the 
most frequent arrangement. Sizes of lamps vary from the 


25-watt to the 250-watt and larger. In some loealities re- 
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flectors are not used, the use of an enclosing opalescent globe 
being very popular. The radial and holoplane type of re- 
flectors are used to some extent. 


HIGH TENSION TRANSMISSION TOWERS, ANS. QUES, 
No. 216. 


In reply to question No. 216 in the May issue regarding 
high tension transmission towers, I would say that expe- 
rience has proven tower construction employing the sus- 
pension type of insulators to be far superior to the or- 
dinary pin-type construction. In fact it is a matter of 
doubt as to whether the pin-type insulator can be suecess- 
fully employed at all in the use of extreme high voltages. 
The suspension type is also superior as a mechanical element 
of line design in that it permits cross-arm stresses to be 
applied more as a direct pull, whereas in the case of high- 
voltage pin-type insulator a load applied at its top causes 
a greater amount of twisting stress on the cross-arms. An- 
other point in favor of the suspension type of construction 
is that in case of line breakage the insulators swing out, in- 
creasing the sag in neighboring spans and thereby resulting 
in reduced stresses on cross-arms and towers in the nest 
vieinity of the break. 

It is believed that the suspension type of construction 
will often be employed for voltages well within the efficient 
range of the pin-type insulator, in fact, in the latest high- 
tension systems, such as those of the Southern Power Com- 
pany, Hydro-eleetrie Power Commission of Ontario, Great 
Western Power Company and others, it is reported that 
less line trouble has been experienced even under the most 
adverse conditions, than at previous lower voltages. This 
is generally attributed to the use of the suspension type of 
insulator. As to the general preblem of tower construc- 
tion, however, it is not effected except in detail by the type 


of insulatoy employed. 


A. H. MircH ewe. 


Raising P. F. by Syn. Motor, Ans. Ques. No. 
214. 
Editor Southern Electrician: 

My May copy of SourHERN ELECTRICIAN came to hand 
only a day or so ago, being delayed by the revolutionary 
troubles in this country. In reply to question 214 re- 
lating to the ecaleulation of ‘the rating of a synehronous 


motor to raise the power factor of the power system re- 


ferred to, I beg to offer the following consideration : 
Total net load on system at present = 400 kilowatts. 

2300 & 140  1.73/1000 == 557 kilo- 

factor at present load is 


load = 
Hence power 


Apparent 
volt-amperes. 


400/557, or 71.8 per cent. 


Assume future power factor with synchronous motor 
on system to be 85 per cent. The method of procedure 
is then to ealeulate the wattless components of the system 
at 71.8 per cent. power factor and at 85 per cent. power 
factor, and thus arrive at the value of the wattless compo- 
nent to be considered in raising the power factor to the 
This component is evidently the difference 
Now since 


latter value. 
between the two components to be calculated. 


.the apparent power on the system is the geometrical re- 


sultant of the wattless and the energy components, these 
being at right angles to one another, we have the follow- 
ing: 

ee ee ern power) sathiout synchronous motor 
on the line = /...(KW* + WC’). where we denotes the 


wattless component. Y Apt Sl ats 
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Substituting values for 71.8 per cent. power factor we 
have, 557 (KVA)=vV (400°+ WC’), or 310,249 — 
160,000 + WC? 

Therefore, the wattless component — \/310,249 — 160,- 
000 — 387 KVA. 

With the synchronous motor on line we have an appa- 
rent output of 400/.85, or 471 KVA, and solving for the 
wattless component as above we get the following: 

471 = \/ 4007+ WC?, or’ the 
= 249 KVA. 

Hence the wattless component to be considered in eal- 
culating the rating of the motor required will be 387-249, 
or 138 KVA. This would be the rating of motor required 
if run light at 100 per cent. efficiency. But we must eon- 
sider the motor losses, and in addition the mechanieal load 
to be earried by same, which in this ease is 38 horsepower 
or 28 kilowatt. The losses in the motor‘of the size re- 
quired and carrying the above load may be taken at 20 
kilowatts, giving a total energy component of the synehro- 
nous motor of 48 kilowatt. Now solving for the resultant 
of this energy component combined at right angles with 
the wattless component of 138-KVA required for power 
factor correction, we have: 

Actual rating of motor required —\/ (48° + 138°), or 
146 KVA. Or say, use a motor of 150 KVA rating. 

In case it is desired to make the above calculations for 
size of motor required to raise the power factor from 71.8 
per cent. to 90 per cent. instead of to 85 per cent., it is 
evidently only necessary to ealeulate the apparent (KVA) 
output at 90 per cent. power factor and to substitute the 
quantity thus obtained in place of that obtained at 85 per 
cent. power factor. 


wattless component 


é The above caleulations are not ear- 
ried out to a fraction, but are quite sufficient for commer- 
cial purposes. In ease the inquirer should desire additiona! 
along same lines I would vefer him to the 
article on page 477 of the October, 1910, copy of the Gen- 
eral Electric Review, which treats the problem along some- 
what different lines, although arriving at the same results 
in the end. C. C. Hox. 


information 


Raising P. F. by Synchronous Motor, Re- 
marks on Ans. Ques. No. 214. 
Editor Southern Electrician: 
I wish to offer a correction to the statement made by 
Mr. Haywood on page 255 of the June issue. He says, 
“Tt is found most satisfactory in using synehronous motors 


LoapD AND LEADING WaATTLESS COMPONENTS OF A SYNCHRO- 
Nous Moror. 


as rotary condensers to install them of such capacity that 

they will deliver 70 per cent of their rated capacity in 

pews the other 30 per cent being leading wattless currents.” 
“In View v of the fact that ‘the. wattless leading “component 
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of the machine is 90 degrees to the energy component, we 
have a condition as expressed in the diagram. It will be 
seen that to maintain 100 per cent load on the machine the 
point B travels on the are of a eircle and when the value of 
leading current demanded is small the mechanical load can 
be increased and vice versa. The maximum efficiency will 
be observed when angles D and H are 45 degrees and the 
values of A B and B C 70.7 per cent of A C the rated 
input. H. L. WILLIAMSON. 


Raising P. F. by Syn. Motcr, Ans. Ques. 214. 


Editor Southern Electrician: 

I beg to submit the following solution to Question 214, in 
the May issue, in regard to the size of synchronous motor 
required to raise the power factor to 85 or 90 per cent. I 
have evolved a solution to this problem and have worked it 
through, assuming that the power factor was to be raised to 
90 per cent. The same method could of course be used to 
find the size of motor to raise the power factor to only 85 
per cent., by substituting .85 for the value of Cos. B’ for the 
value of .9 which I have used. For the problem, I have 
assumed the voltage at 2,300 at all times. Of course, when 
the voltage is stepped up or down, the current will vary 
according to the same ratio, and it is therefore possible to 
deal with just this one voltage. Having assumed this, the 
problem can be solved by use of the vietor diagram of 
currents which is shown herewith. If the current were in 
phase with the voltage, it would be shown along the line 
OF; if lagging 90°, along the line OC; and if leading 90°, 
along the line OI. Referring to the diagram, OA represents 
the apparent load which lags in accordance with the pres- 
ent power factor, OG represents the leading load to be 
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furnished by the over-exacted synchronous motor; and OD 
represents the victor sum of the two, or the total apparent 
load of 400/.9 KVA at 90 per cent. power factor. Now the 
present power factor of the system is KW < 1000/A « V 
xX V3 = 400,000 / (140 «& 2,300 « V3) = .718. The 
value of OA will be the total inductive load in amperes. But 
as the 38 H. P. load taken by the 50 H. P. induction motor 
mentioned is to be carried by the synchronous motor, the 
inductive load will be only 400 K. W. minus 38 H. P. 
equals 371,752 watts. 

Therefore OA = 371,752 / (.718 & 2,300 & 1/3) = 130.1 
Amps. OD = 400,000 / (.9 < 2,300 & V3) 111.7 Amps. 

Now in order to add victor quantities, it is necessary to 


reduce them to their vertical and horizontal components. In 
this case, we have OA and OD, and wish to find OG. 
It is evident from the diagram that 
OH — OF — OB 
and OI—OC— OE 
Now Cos A’ = Power actor — .78 
Therefore (from tables) A’ — 44° .7’ and sin A’ = .696 
OB = OA Cos A’ — 140.0 & .718 = 93.4 
Now Cos B’ = power factor —.9 
Therefore B’ — 25°50’ and sin B — .436 
OE = OD sin B’ = 111.7 & .436 = 48.7 
From formulas obtained above, 
OH — OF — OB — 100.53 — 93.4 — 7.13 
OI = OC — OK = 97.50 — 48.7 — 41.85 © 
OG—-v (OH’-+ OF) =v (7.13 + 41.85") = 42.4 Amps, 
Now, while only 38 H. P. load is to be put on this syn- 
chronous motor, it would of course be necessary to produce 
a motor which could stand the high current taken on account 
of the low leading power factor, and the H. P. of the motor 
required would be: (42.4 2300 & V/3) / 746 — 263 H. P. 
To find the power factor of the motor, we find that tan 
C’ = 41.85 / 7.13 — 5.8695. Therefore C’==80° 2° and 
power factor — Cos ’C’ — .168 or 16.8 per cent. 


3-PHASE POWER BY 2-WATTMETERS, ANS. QUES. No. 223, 


In answer to question 223, I would say that two watt- 
meters on a three phase cireuit will give unequal readings 
due both to changes in power factor and to changes in load 
balance. There might be such a combination of unbalan- 
cing and low power factor as to give equal readings on the 
two wattmeters, and therefore it cannot be assumed that 
equal readings mean 100 per cent power factor unless the 
load is absolutely balanced. C. E. CHarrrexp. 


60 Cycle Motor on 133 Cycle Circuit, Ans. 
Ques. No. 215. 


Editor Southern Electrician: 

Replying to question 215 would say that it is possible 
but not advisable to operate an induction motor on a cir- 
cuit of different frequency from that for which it is de- 
signed. A 60-cycle motor of a given speed will have just 
half the number of poles that one built for 120 eycles and 
the same speed would have and consequently would run 
twice as fast as it should if operated on 120 cycles, and 
of course somewhat faster still on 133 cycles. Also on the 
other hand a 133-cycle motor would run slow on 60 eyeles. 
This however is not the greatest objection to such use. 
In the design of induction motors, as well as transform- 
ers, the number of turns of wire is made such that the 
magnetie density will have the proper value whe operated 
at the correct frequency and voltage, and any inerease 
of voltage or decrease of frequency will result in increased 
magnetic density without a consequent large increase of 
hysterisis loss and heating. The writer has operated small 
125-cycle motors or 60-cycle circuits but they invariably 
run hot with a rather heavy torque due to the high mag- 
netic density and of course the speed was just about half 
normal. If we operate a 60-cycle motor on 125 or 133 
circuit the case will be just the reverse, that is it will 
run at high speed and the torque will be weak because of 
the low magnetic density and ¢onsequently it will not 
carry as much load as it should at that speed. 
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When a motor or transformer is in operation it must 
generate a back pressure of counter electromotive force 
that is nearly equal to the line voltage, the difference be- 
tween them being that necessary to send the working eur- 
rent through. If the magnetie density be insufficient to do 
this because of the low frequency, the wattless current will 
inerease until the magnetism has reached the proper value 
and as the magnetic reluctance is much greater at high 
densities the power factor will also be poor. It is pos- 
sible to operate a motor on different frequency very well 
if we compensate the change of frequency with a change 
of voltage. To illustrate, if we have a 110-volt, 125-cycle 
machine it will work very well on a 50 or 55-volt, 60- 
eycle circuit and also we may use a 110-volt, 60-cycle ma- 
ehine on a 220-volt, 125-cyele cireuit. This would not give 
the correct speed, however, the only way to do that is to 
wind the machine over with the right number of poles. 

T. G. SEmELL. 


3-wire Meter, Ans. Ques. No. 220. 


Editor Southern Electrician: 

In the meter referred to in Question No. 220, there are 
two current coils in series with the two outside wires of 
the line that enter the meter, there are also two shunt coils 
connected in series, a tap being taken from the middle of 
the two and brought out to the neutral or middle wire of 
the circuit on the load side of the meter. The other two 


ends of the coils are taken off the two outside wires. 


STAR 
CONNECTION 


CIRCUITS FOR House WIRING SyYsJEM. 


The cut-out in the sketch is known as a triple pole, 
double branch. Four circuits can be taken from the cut- 
out, placing the lamps across lines numbered 4 and 5, 5 and 
6, 7 and 8, and 8 and 9. 

HOUSE WIRING, ANS. QUES. No. 221. 

The usual practice at the present day is to use a three- 
phase transformer, which is virtually three transformer 
windings in a single case. The winding may be connected 
either in star or delta, but the primary and secondary 
should be connected the same. The connections for the 
meter, however, would be the same on the star connected 
transformer as it would on the delta, as shown in the ac- 
company diagram. G. I. More@an. 


House Wiring, Ans. Ques. Nos. 220 and 221. 


. Editor Southern Electrician: 


In answer to questions 220 and 221, I note that the 
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author refers to a Thompson high torque, 220-volt meter 
and 10-ampere fuses using 110-volt lamps but does not 
mention the ampere capacity of the meter. It is possible 
that he has enough 110-volt load on his 220-volt meter to 
blow the fuse, for if he has a simple three-wire alternating 
current supply of current and not three-phase, he should 
have a three-wire, 110-volt meter instead of a 220-volt. 
As to only two series wires entering the meter and 
three leaving it he is mistaken, for referring to the draw- 
ing he will see that the upper wire is only the shunt top 
from the neutral lead which is correct. The special branch 
block referred to it seems to me is only a three-wire double 
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DIAGRAM OF House WIRING CIRCUITS. 


branch and if so, four different 110-volt circuits may be 
taken from the block, two on a side, as from neutral to 
either side wire. As far as the meter internal circuits are 
concerned it has two series coils and one shunt with a tap 
from each series coil. A drawing of connections should 
be on the back or inside of the cover giving directions for 
installation. The accompanying drawings show connec- 
tions, when a Thompson high torque Type I, three to 
twenty-five ampere meter is used. EK. D. Dumas. 


Heating and Cooking, Ans. Ques. No. 212. 
Editor Southern Electrician: 

The amount of heating and cooking load necessary to 
justify the installation of a separate meter, is not so mueh 
a question of percentage that load should bear to the light- 
ing load but rather of the total consumption of heating 
and cooking operation. The writer is in favor of install- 
ing a separate meter for this class of service when re- 
quested and furnishing current at the rate of five cents 
per K. W. H. with a minimum of one dollar per month. 
The meter is to be installed without charge to the eon- 
sumer. The heating rate on the writer’s system is 10.8 
cents per K. W. H. 

REASON FOR WATTMETER READING, ANS. QUES. No. 218. 


When two generators, either A. C. or D. C., are operated 
in parallel, and the fields are so adjusted that the two ma- 
chines give exactly the same voltage, each one will take an 
equal amount of load. If however the voltage of one should 
be higher, it would take more than its share and the other 
less, the sum of the two, of course, remaining the same. 
Therefore the fact that the watt meter readings varied 
shows that the voltage was not equally adjusted. The char- 
acter of the load has nothing at all to do with it. 
3-PHASE POWER BY 2 WATTMETERS, ANS. QUES. No. 223. 

Equal readings on the two wattmeters of a three phase 
circuit is proof that the circuit is balanced, but is no proof 
that the power factor is unity. The nature of the load 
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determines the power factor, but the amount of the load 
on each side determines the relative amount of registra- 
tion on the wattmeters. A. G. RakKEsTRAW. 


Lamp Renewals, Ans. Ques. No. 204. 
Editor Southern Electrician : 

Presumably G. W. H. refers to the policy of issuing free 
lamp renewals to householders, offices and similar consum- 
ers. The advisability of this procedure has been much 
discussed in England and the chief arguments for and 
against seem to be as follows: 

For free lamp renewals where such renewals 
granted: (1) The consumer pays a certain fixed price 
per kw. hr. or per lamp per quarter (in which, of course, 
allowance is made by the station for the probable average 
renewals cost) and then knows that he has discharged all 
his lighting labilities. This avoidance of periodical inde- 
terminate charges of greater or less amount is more impor- 
tant than is generally allowed. (2) The consumer has 
always good lamps in service and is thus in a fair way to 
become that most desirable of beings a satisfied consumer. 
(3) The supply station ean purchase a good class of lamp 
in bulk and by the favorable terms it seeures and the ex- 
pert knowledge of its purchasing agent is actually able to 
furnish the best lamps at much below their open-market 
price. (4) Standardization of equipment at a high level 
is facilitated. (5) The station keeps in close touch with 
‘its consumers and small consumers undoubtedly extend their 
installations more freely when relieved from all immediate 
outlay required by the latter, ultimately of course, their 
share of the total renewals and extensions charges of the 
district comes back to them. (6) The station loses noth- 
ing by the scheme, indeed it secures an excellent investment 
for the capital laid out in extensions and renewals and gains 
considerably in revenue by its apparent generosity. 

Against free lamp renewals where free renewals are 
allowed: (1) Some consumers will be deliberately waste- 
ful of lamps, but such persons are exceptional and ean gen- 
erally be individually tackled in an appropriate manner. 
(2) Consumers naturally clamour for the best available 
types of lamps regardless of the burden they thus throw 
upon the station, which further suffers by reduced revenue 
per consumer consequent upon the higher efficiency of 
modern lamps. As regards the cost to the station, this is 
only apparent and is ultimately recovered from the con- 
sumer by a higher tariff or by a higher minimum levy. No 
central station is a philanthropic institution and _ strictly 
free lamp renewals is, of course, unthinkable. Again, the 
reduced demand referred to is purely transitory. The de- 
mand on the station will ultimately rise the higher for its 
temporary depression by this cause and has actually done 
so in many eases. It has occasionally been suggested that 
a station having the supply of lamps in its own hands 
should suit its own convenience as to the type fitted. This, 
in the long run, must prove a mistaken policy. (3) The 
central station may be said to exceed its functions and sub- 
mit loeal contractors and supply agents to unfair competi- 
To what extent this is true in individual instances 


are 


_ tion. 
depends upon circumstances and the past behavior and 
terms of the alleged injured parties, as also upon the con- 
-ditions under whieh the station commenced and has earried 
, on. business. 

Quoting from my recent arlicle on Central Station De- 
»,.yelopments ,in. England, published in SouTHERN ELECTRI- 
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cian: “Though the consumer has, in some form or an- 
other, to repay his actual cost to the station plus an ade- 
quate clear profit, the various bonus systems of installation 
and supply—(this including free lamp renewals)—have 
done much to extend the use of electrical energy in this 
country and are much appreciated by consumers.” 

From England by Crc. Toons. 


Paralleling 2-Phase Generators With a 
3-Phase. 


Editor Southern Electrician: 

In looking over the May issue of SouTHERN ELecrri- 
CIAN, I notice an article dealing with alternating current 
engineering, in which the subject of transformers is taken 
up and dealt with at some length, giving a most interesting 
and informative discussion on the best methods of trans- 
former connections to different phase cireuits. In connee- 
tion with ‘the above named article, I would like to eite an 
example of a satisfactory method for paralleling two 2,200 
volt, 2-phase generators, with a 3-phase, 6,600 volt gen- 
erator direct-connected to a low-pressure turbine. Before 
the turbo-generator was installed the two machines were 
connected to two 150 K.W. transformers wired to take 
2,200 volt 2-phase current and produce 6,600 volt 3-phase 
current for the high tension line. The method adopted to 
run the machines in parallel was as follows: The 6,600 
volt 3-phase generator was connected behind the trans- 
formers on the 6,600 volt 3-phase side and run in parallel 
with the 2,200 volt 2-phase machines through the trans- 
formers, the transformers acting as a step-up or a step- 
down transformer according to which side was loaded 
heaviest in proportion to the generators running. 

Le Roy Scorrt. 


Utilizing Old Arc Lamps. 
Editor Southern Electrician: 

“The passing of the are lamp for street lighting to the 
incandescent is fast becoming a fact rather than fiction. We 
can not all ride in automobiles or carriages, some of us must 
walk. It is the same with street lighting, we can not get all 
we need, not mentioning what we would like to have to give 
our cities an up-to-date street lighting system, so many of us 
have to utilize what we have on hand. The lamps on the 
writers system were designed several years ago for 133 
cycle current, later changed to 60 cyele, so they are at the 
best out of date and a makeshift, fit only for the serap 
heap. 

“Another reason for changing to incandescent lamps is 


‘ the much better distribution obtained with the same amount 


of energy, especially where there is shade trees. Since 
we have no appropriation for brackets and hangers, we 
have accomplished results in our system by changing sey- 
eral of the are lamps into supports for incandescent lamps. 
We removed the base plate and all its attachments, serewed 
the lock nut half way off the upper carbon holder tube, 
and into this nut screwed the fork that the base for the 


socket fits into and made a neat substantial support — 


with a reflector. It is a very good way to make use of 

the old lamps. We have had one in use on a prominent 

eorner with an 80-watt Tungsten lamp for six weeks and 

only a few people noticed that it was not an are lamp. 
G. W. Husparp. 
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New Apparatus 


New Indicating Instruments—12 pt. 


The Weston Electrical Instrument Company of New- 
ark, N. J., has recently placed on the market a complete 
line of alternating-current switchboard indicating instru- 
ments, ineluding single-phase and polyphase wattmeters, 
power-factor meters, synehroseopes, frequency meters, yolt- 
meters and ammeters. The wattmeters, power-factor meters 
and snychroscopes are of the Weston electrodynameter 
type, while the rest are of the so-called soft iron type. 

The operative characteristics of these instruments are 
quite unique and the mechanical eonstruetion is distinetly 
novel. They all have an accuracy guaranteed correct within 
1 per cent throughout the entire range of variable condi- 
fions, such as frequency, power-factor, voltage, load, ete., 
met with in general commercial work. 

WATTMETERS. 

The wattmeters have the distinction of being the only 
switchboard wattmeters of this type that have a uniform or 
proportional seale. This characteristic is especially valua- 


#8 ae 


ON “ALowAT Ts 


Ga. 


A WesTON ELECTRICAL INSTA 


UMENT COng 
Y 


: & wee 
NEWARK.N.J.U.S.A: 


Fig. 1. Weston PotyPHAse WATTMETER. 


ble in switchboard instruments, since it permits the 
rator to make a reading from a distance based on the gen- 
eral position of the pointer with reference to the seale as a 
The instruments are equally accurate on alternat- 


ope- 


whole. 
ing-current and direct-eurrent circuits without change of 
calibration or reversal of leads. The damping is practi- 
cally perfect, and this combined with an extremely great 
sensitiveness to sudden changes in load enables these in- 
struments to indicate violently fluetuating loads with great 
aceuracy, and reading of fluctuating loads can be made 
with practically the same ease as those of steady loads. 
The seales are flat and thus facilitate reading from points 
at one side or the other of the instrument with searely any 
The accuracy is correet within 1 per eent 
for variations in frequency between 15 and 900 eyeles per 
second; for changes in power-factor from 0.50 lag to 0.50 
lead; for fluctuations in temperature from 50 deg. fahr. 
below to 50 deg. above normal temperature, and for wave 


parallax errors. 


distortion within the limits of general commercial practice. 
An important advantage of these instruments is the ability 
to adjust the zero position of the pointer from the outside 
without removing the instrument from the board or break- 
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ing the seals, and without the slightest danger of damaging 
the instrument. 
SYNCHROSCOPES. 

The synehroseope is of an entirely new type. It behaves 
exactly like an ideally perfect rotating synchroscope, but 
does not actually rotate. In mechanical construction the 
instrument is almost exaetly like a Weston type single- 
phase wattmeter, except that the field coil is wound with 
fine wire. The pointer stands normally in the middle of the 
seale and is hidden from view by a translucent glass. Be- 
hind the pointer is mounted a small synchronizing lamp. 

The movable coil is connected in series with a condenser 
across the incoming machine, and the fixed coil is connected 
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Fic. 2. WESTON SYNCHROSCOPE. 


in series with a resistor across the line. The lamp is con- 
nected through a special three-legged transformer to syn- 
chronize light. The connections are shown in Fig. 4. 
When the e m fs. of the two sources have the same 
trequeney and are exactly in phase coincidence or in phase 
opposition, the currents in the two eoil cireuits will be in 
time quadrature and no torque will be produced. There- 
fore, under these conditions the pointer stands in the mid- 
dle of the seale, but is only visible when the e m fs. are in 
phase coincidence. When the e m fs. are out of phase a 
torque will be produced by the currents in the windings-and 
the pointer will take up a position at one end or the other, 


Fig, 3. Puanron View oF SYNCHRONSCOPR. 
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depending upon the magnitude and sign of the phase dif- 
ference. 

Finally, when the e m fs. have different frequencies the 
phase will shift continuously through complete cycles of 360 
time degrees and the torque will vary continuously from 
zero to plus maximum back through zero to a negative 
maximum, etc., and thus the pointer will be caused to swing 
back and forth over the scale. At the same time the light 
will alternately become light and dark and the periods of 
light and darkness will coincide with the swings in such a 
way that the pointer will be visible only during every other 
swing and will thus appear to rotate continuously in one di- 
rection. The direction of apparent rotation will indicate 
whether the machine is fast or slow, and the speed of rota- 
tion will be a measure o fthe magnitude of the difference in 
speed. 

The diagram in Fig. 5 shows what actually takes place 
in the instrument and why the instrument can be relied upon 
to indicate correctly whether a machine is fast or slow. The 
diagram is constructed by drawing in at the top two waves 
of different frequencies. These also represent the currents 
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in the primaries of the lamp transformer, and their resul- 
tant shown dotted is the current active in the lamp. This 
current lights the lamp to incandescence only when the max- 
imum falls outside the shaded band, and thus the period of 
light and darkness is determined. 

The other waves which show the currents and torques 
in the instrument coils are constructed by taking first one 
and then the other of the top waves as belonging to the 
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Fig. 5. PERFORMANCE DIAGRAM OF SYNCHRONSCOPE. 


incoming machine and advancing that wave 90 deg. or a 
quarter period due to the condenser in the cireuit. The 
torque is taken as the product of these two current curves. 
A superficial examination of this diagram shows the pe- 
riodie alternation of the torque and its reversal with re- 
spect to the light and dark period when the machine changes 
from fast to slow. 
POWER-FACTOR METER. 

The Weston power-factor meter is noteworthy princi- 
pally on account of its novel mechanical construction and 
its unique operative characteristics which result from the 
new type of design As was said above, it belongs to the 
electrodynamometer class. The construction of the moy- 
able coils is the most interesting feature of the design. In 
an instrument of this type the theory calls for two abso- 
lutely equal coils placed concentric and in quadrature; that 
is, at the two diametral points where the coils intersect each 
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must pass bodily through each other and both should oc- ° 


cupy the same space. In the Weston power-factor meter 
this seemingly impossible condition is met by interlacing 
the coils layer by layer at crossing points. Otherwise the 
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Fig. 6. Weston FREQUENCY METER. 


coils are quite the same as those used in the Weston watt- 
meters. 

Another difficulty encountered in the construction of the 
movable coils to the external cireuit without interfermg 
with the free motion of the system. Another distinetive 
characteristic of this new power-factor meter is the ability 
to use it on single-phase circuits without sacrifice of accu- 
racy. 

FREQUENCY METER. 

The Weston frequency meter is based upon a new prin- 
ciple of operation. It consists of a Wheatstone bridge ar- 
rangement of resistors and reactors, and a differential 
meter to indicate the unbalance of the bridge. The arrange- 
ment of the circuits is shown in Fig. 7. When the fre- 
quency is normal the same current will be carried by each 
coil and none across the lead A. For any other value of 
frequency the change in reactance will upset the balance 
causing more current to be carried by one coil and less by 
the other. 

The instrument. itself is of the moving iron type. 
consists of an iron needle hung in the magnetic field pro-~ 
duced by the two field coils connected in the bridge. These 
field coils are flat and rectangular in form. They are placed 


_ at right angles to each other and closely surround the iron 


needle. 
The needle is without spring control and is perfectly 
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free to take up a position where it coincides witb the re- 
sultant magnetic field of the two coils. As was pointed out 
above, the relative value of the currents varies with the 
frequency, and since the components of the field are propor- 
tional to these currents, the space position of the resultant 
field indicates the frequency. By properly choosing the 
constants of the circuit and proportioning the parts, the 
scale has been rendered uniform and open, and therefore 


_ ean be readily read from a distance. 


' firmly bolted together and thoroughly insulated. 


_ point but is hot over its entire surface. 


Fig. 7. CONNECTION DIAGRAM FOR FREQUENCY METER. 

The great accuracy of these meters is largely due to the 
careful design and construction of the reactors. The reac- 
tors resemble in general appearance a coretype transfor- 
mer. The core is built up of extremely thin laminations 
It is pro- 
vided with two accurately adjustable air gaps, one in each 
leg. By thus locating the air gaps they are effectively 
shielded by the conductor turns so as to prevent the for- 
mation of stray or leakage fields, such as are present when 
the gaps are located outside the coils. By thus reducing the 
leakage field to a minimum, the errors due to variations in 
line e m f. are rendered negligible; for instance, a variation 
of e m f, from 75 to 150 volts will produce a maximum error 
of only 114 per cent. 


Excel Electric Iron. 


The illustration below shows a type of electric iron, 
designed and manufactured by the Lowe Electrie Co., 54 
Vesey St., New York City. A feature of construction in 
connection with this iron, is that most of the weight is be- 
low the heater next to the goods, so that the heat is where 
it is needed. Nearly three-quarter inches of solid casting is 
provided to store the heat. The iron is not only hot on the 
The heating ele- 
ment contains important features, it is self contained, sim- 
ple, compact and quickly removed or replaced in the iron. 
The two element parts are sheet mica and resistance metal. 


ExceL Evectric Iron. 
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The zig zag resistance, of which the element is composed, 
is arranged in one plane between sheets of mica and the 
completed element is of such design that the heat giving 
element directly applied all over the iron bottom, gives the 
greatest heat delivery with the lowest possible difference 
in temperature between element and body of iron. 

The cord consists of standard copper conductor six feet 
in length covered with asbestos insulation and worsted coy- 
ering. The two conductors under one braid, ends properly 
finished and all braids tied back the proper distance. Both 
ends of the flexible cord have a special design of plug. 
The iron is of shapely design and of three sizes. The three 
pound is suitable for all light purposes and takes 200 watts 
approximately, the six pound domestic size is popular for 
household use and takes 400 watts, the most popular size, 
however, is the 8 pound heavy duty iron used in laundries, 
hotels and offices, where the heaviest work is required and 
takes 560 watts. All of these irons can be directly at- 
tached to any standard eleetrie light fixture and will work 
on either direct or alternating current. 


New Cutler Hamme Products. 

The Cutler-Hammer Manufacturing Company of Mil- 
waukee has recently put on the market a compound speed 
regulator which gives speed changes in a number of steps, 
providing 100 per cent. variation by field control, and 50 
per cent. by armature resistance. This apparatus by the 
operation of a single lever starts the motor, varies the speed 
up to normal and inereases the speed above normal. Where 


SPEED REGULATORS FOR WIDE RANGE VARIATION. 
large speed variations are desired and only one voltage 
available, this device provides a most economical and con- 
venient means. The automatic release operates from any 
point, and is always in cireuit. Two separate types of this 
regulator are made, a fan type and a machine type, each 
made in sizes from 4%, H.P. to 50 H.P. for 115, 230 and 
500 volt circuits. 

A FEED THROUGH SWITCH. 

Many heating devices and small portable motor-driven 
devices, such as drills and vacuum cleaners, are used with 
long portable cords and are operated at a distance from the 
attachment plug or switch. For such cases a feed-through 
switch, which can be installed directly on the cord near the 
apparatus, permits of turning the current on or off wher- 
ever the device is being operated. 

The new Cutler-Hammer switch, shown two-thirds size 
in the accompanying illustration, has an enclosing casing 
made of a black insulating material, which is the result of 
years of experimental work. This composition is remark- 
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ably tough, has a handsome finish and ean be mouled with 
extreme accuracy, so that perfect alignment of the opera- 
ting mechanism is possible. The rating of this switch is 
6 amperes at 125 volts, and has been approved by the Un- 
derwriters Laboratories. 


NEW SELF STARTER. 


The Cutler-Hammer Manufacturing Company of Mil- 
waukee has put on the market a new type of motor self 
starter for use with small direct current motors. These 
devices, a universal type of which is shown in the illus- 
tration below, are made in capacities from 14 horsepower to 
3 horsepower and are particularly adapted for the auto- 
matie or remote control of motor-driven pumps and similar 
machinery. 

The new Z type starter is operated by means of a sol- 
enoid which revolves a horizontal shaft on which four short 
contact arms, making butt carbon to copper contacts, are 
mounted. The arrangement is such that the time of short- 
cireuiting the rheostatie armature resistance and the accel- 
eration ean be varied. This self starter canbe employed for 
control by float switch, push button or pressure regulator. 
An important feature where used in compression tank sys- 
tems and with air or gas compressors is the direct opera- 
tion of the solenoid cireuit by the pressure regulator. No 
relay circuit is required. These starters are also particu- 
larly useful with vacuum cleaner systems. The vacuum 
pumps ean be started or stopped from different floors by 
means of push buttons connected in the solenoid cireuit. 
These self starters are made in 110, 220 and 550 volt types, 
for two and three-wire control, with and without knife 


switeh and fuses. 


The Improved Buffalo Grip. 

The Western Electric Company has recently placed on 
the market a new improved Buffalo Grip with a special 
locking feature. In Fig. 1 the new grip is shown with the 
jaw held open by the locking device. A turn of the handle 
locks the jaw in any position and enables the lineman to 
When the 


easily and quickly insert the wire in the grip. 


Fic. 1. Burrato Gries With Jaw OpEN AND CLOSED. 


handle is pushed down as shown in Fig. 2, the wire is held in 
a tight grip. The improved Buffalo Grip is made in va- 
rious sizes for both bare and insulated wire, and can be 
supplied both with. and without vulleys. 


= 
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Perfex Portable Cleaner. 

The Suction Cleaner illustrated herewith, contains a 
feature which makes its appeal to persons who desire a 
suction cleaner, in which the motor ean be detached and 
used for various purposes. The pump is mounted above 
a small electric motor to which it is belted and by simply 
removing this belt, the motor ean be used for running 
washing machines, sewing machines or for any other pur- 
pose for which electrie motors are desired. The bag of 
sereening material is placed above the pump, and the whole 
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PERFEX CLEANER WITH CASE REMOVED. 


is placed in a cylindrical case. The air drawn into the 
machine leaves its dust in the bag, and on its passage out 
is used to ventilate the motor. If desired, the action may 
be reversed, the machine being used as a blower for hair 
drying, renovating pillows, blowing out pianos, ete. The 
motor in the portable machine is rated at 1% horsepower 
and the machine complete weighs 50 pounds. This cleaner 
is manufactured by the Perfex Cleaner Co., of Waukegan, 
Mlinois. 


A New Solder 
A new kind of solder has recently been placed on the 
market by the H. W. Johns-Manville Co. It is in the form 
of a paste in a collapsible tube, and all that is necessary for 
its effective use is to serape off the surface of the part a 
little with a knife, squeeze some of the soldering paste on 
and apply a match, eandle or torch. When the paste 
becomes hot it fuses and solders in the same manner as the 
old style soldering stick. While this article has been in 
use only a short time its convenience, cleanliness, economy 
and many other advantages have naturally made a wide ap- 
peal to householders as well as to plumbers, tinsmiths, elee- 
tricians, hardware and supply stores and others. The 

name of this new product is Solderall. 


Detroit Switches. 

The Detroit Fuse and Manufacturing Co. has placed 
on the market a new type of Detroit switches, known as 
the “Severe Service Junction Box Switeh.” In addition 
to being an Ironelad fused switch, this device provides for 
the branching out of ecireuits in all directions and for the 
inain lines passing entirely through the box and under the 
poreelain base. The switch is of quick make and break 
type, positive in its action and controlled instantly from 
the outside of a east iron box. All working parts are of 
phosphor bronze, making a rust proof design and the | 
switch is equipped with gaskets, giving a water tight con- 
struction. 
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SOUTHERN 


dustrial enterprises. 
organization and any undertakings. 
ratus to make liberal use of this section. 


ALABAMA. 


BIRMINGHAM. It is understood that plans are being considered by 
the Board of Commissioners to supply the city with elictricity from North 
Birmingham and to light the municipal buildings in Birmingham. The plans 
eall for the enlargement of the original plant so as to take care of this service. 
The cost will be about $9,000. 

CENTERVILLE. The Centerville Light & Power Co., of Bibb county 
filed its certificate of incorporation Monday with the Secretary of State. 
The capital is $15,000 and the incorporators are J. P. Kennedy, H. E. Rey- 
nolds, J. N. Lightsey and O. G. Oakley. 

COLUMBIA. Plans for the construction of a hydro-electric p!ant are 
being considered by F. S. Twitty and others. The cost of the plant will be 
about $8,000. . 

DECATUR. It is understood that plans are being prepared tor a mu- 
nicipal electric light plant to cost $40,000. The J. B. McCrary Co., of At- 
Janta, Ga., are engineers. 


DOTHAN. It is understood that bids are out for the construction of 
the Dothan Light & Water Works plant. The plant will cost approximately 
$66,000. 


GADSDEN. The Alabama Power & Light Company has incorporated. 
The object of the company is to furnish light and power in a number of coun- 
ties in North Alabama and the incorporators are R, A. Mitchell, E. T. Hol- 
lingsworth, T. S. Kyle, O. R. Goldsman and E. C. Allen. 

GADSDEN. Reports state that E. R. LeSeber of Gadsden is interested 
in the construction of a water power development sufficient to produce 20,- 
ooo horsepower. 

GANTTS QUARRY. An electric ;ower plant will be installed by the 
Alabama Marble Company with a capacity of 500 k. w. Electric drive will 
be used throughout. The vice-president and general manager is J. S. Sewell. 

HEADLAND. The citizens have voted $7,500 in bonds for the pur- 
pose of improving the electric light plant and water works. ; 

IRON CITY. It is understood that the city is planning to vote on 
$10,000 in vonds for the installation of an electric light plant and water works 
system. 

MONTEVALLO. The installation of an electric power plant for the 
mines at Aldrich and also a plant sufficient to furnish Montevallo with light 
and power is the plan of Peter Thomas of Aldrich, Ala. 

JASPER. It is understood that the Jasper Water Light & Power Com- 
pany contemplates the enlarging of its electric equipment. 

MARION. The Marion Electric Company has been incorporated with 
a capital of $10,000 by T. J. Krouse and others. 

ONEONTA. An electric light plant to cosr $6,000 is now being con- 
sidered. D. M Farson & Co. of Chicago, Ill., are interested. 


ARKANSAS. 


FAYETTEVILLE. Plans have been announced by which the plant 
of the Fayetteville Electric Light & Power Co. will be considerably enlarged, 
the expenditure for such being placed at $20.000. ; 

MANSFIELD. The Modern Electric Light and Power Company has 
been incorporated with a capital stock of $100,000. The president is C. E. 
Brice, vice-president, M. Hudson, and secretary G. E. Gilmore. 

LITTLE ROCK. The Little Rock Railway & Electric Co. s planning 
to install a new intake and condensing system in its power plant. G. A. 
Hegarty is general manager. 

FLORIDA. 


FORT PIERCE. The installation of an electric light plant water 
works and sewerage system is under consideration. A bond issue of $85,000 
is also being considered. 

HASTINGS. Plans are under way for the construction of an electric 
light plant by the city. 

HAVANA. A company has recently been organized to install an elec- 
tric and ice plant at Havana. James Cheatham is interested. 

JACKSONVILLE. The Jacksonville Traction Co, as successors to 
the Jacksonville Electric Company is to erect a power plant equipped with 
three water tube boilers, two 1200 K. W. generators and auxiliary apparatus 
at a total cost of approximately $500,000. 

JACKSONVILLE. The Lofield Engineering Company of Philadelphia, 
Pa., are the engineers for the electric power plant to be installed at Jackson- 
ville. 

TALLAHASSEE. Bids are open by the city of Tallahassee for $15,000 
in bonds for extension to the electric and gas plant. A. H. Williams is the 
city clerk. 

GEORGIA. 


ALBANY. The city council has granted a franchise to local capital- 


ists for the construction of a street railroad. 


L 
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Southern Construction News. 


This department is maintained for the contractor, dealer, 
material is obtained from various sources and includes the latest 
We ask the co-operation of new companies by furnishing authentic information in regard to 
We also invite all those who desire new machinery or prices on electrical appa- 
No charge is made for the services of this department. 
to avoid errors in any item, and if such occur, we want to know about them. 


ELECTRICIAN. 


jobber, manufacturer and consulting engineer. The 


information on new Southern engineering and in- 


Every effort is made 


AUGUSTA. The Augusta & Aiken Railway Company are making 
arrangements to place all wire underground on the principal streets of the 
city. : 

BAXLEY. Considerable agitation is now going on in this place in re- 
gard to the construction of an electric light plant. 

BLACKSHEAR. The installation of an electric light plant is under 
consideration 

CLAXTON. The mayor and city council are considering the instal- 
lation of an electric light and water works system. 

LEARY. An electric light plant, a cotton gin, and a grist mill will be 
erected by the Leary Gin & Light Company. 

PERRY. The city will vote on the issue of $6,000 in bonds July Ist. 
The proceeds to be used for the construction of an electric light plant. 

SYLVANIA. J. B. McCrary & Co., of Atlanta have been engaged as 
engineers for the construction of a water, electric light and sewer system. 
A. B. Lovett is Mayor. 

STILLMORE. It is understood that plans are reaching a definite state 
for the installation of a power plant and a distribution system to furnish 
light to tSillmore. About 350 lights have been subscribed besides 50 arc 
lights for the town. 

WASHINGTON. Plans are underway by the ¢ity for the improve- 
ment of the electric light plant including expenditures on the power plant 
to the amount of $10,700, outside wiring, $8,000, pumping station and trans- 
mission line $6,300. Bonds to the extent of $30,000 will be issued. 

MARIETTA. It is understood that J. J. Black is in the market for 
electric supplies, building materials and plumbing and heating supplies. 

ROBERTA. Plans are being discussed for building an interurban line 
from Roberta connecting with Atlanta and Albany lines at Byron, Yort Val- 
ley and Macon, Ga. 

VIDALIA. It is understood that the Vidalia Coffin & Casket Co., de- 
sire prices on 100 light electric plant. 


KENTUCKY. 


LOUISVILLE. The Lanham Hardwood Flooring Co. is planning to 
erect a power plant. Its equipment is at present operated by electrical drive, 
the power being furnished by a central station. 

LOUISVILLE. It is understood that the Louisville and Nashville 
Railroad will double the power installation at its shops at New Decatur 
Ala. Alectrical apparatus of considerable capacity will be installed. Fur- 
ther information can be obtained from W. H. Courtney, chief engineer. 

LOUISVILLE. Brinton B. Davis, 609 Atherton Bldg., Louisville, is 
the engineer in charge of an office building for the Inter-Southern Life In- 
surance Co., to cost $750,000. The equipment will be steam heat, electric 
lights and elevators. 

LOUISIANA. 


LAFAYETTE. Prices are desired by the LaFayette Water & Light 
Co., on three phase generators and a switch board, W. L. Eyres is super- 
intendent. 

LAFAYETTE. Reports state that plans are under way for the chang- 
ing of the electric light plant from direct current to alternating. This de- 
velopment will entail a cost of $40,000. W. L. Eryes is superintendent and 
can give other information. 

NEW IBERIA. The Southwestern Traction & Power Co. is to erect 
a power house. F. W. Crosby of New Orleans is president. 

MORGAN CITY. Plans are under consideration for the installation 
of a water works plant at Morgan City. 

NEW ORLEANS. It is understood that the merger of American City 
Railway & Light Company with the New Orleans Railway & Light Co., is 
practically assured and will become effective very soon. The deal will in- 
clude the street railway light and power companies in Birmingham, Knox- 
ville, Memphis, Little Rock, Husotin and New Orleans, and the capital stock 
of the merged company will be the same as to the total capitalization of the 
company’s interested of about $48,000,000. The new company will be op- 
erated by Messrs. Ford, Bacon and Davis of New York and it is expected 
that the improvements planned in the Birmingham district will be accom- 
plished. , 

ROSELAND. Plans are under way for the construction of an electric 
light plant. The mayor can give other information. 

SHREVEPORT. The Caddo Window Glass Co., desires prices on a 
50 K. W. dynamo. A. B. Boulenger is president. 


MISSISSIPPI. 


ELLISVILLE. The Jones County Rural Telephone Company has 
been incorporated with a capital stock of $10,000 by W. N. Montgomery 
J. O. Freeman and others. 
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RELIANCE. An electric light plant sufficient to supply energy to 
200 lights is planned by W. R. Cline, president of the Old Dominion Academy. 

TUPELO. Bids are out for the equipment necessary for the electric 
plant in this city. R. C. Huston ig the engineer whose address is 1634 Ex- 
change Bldg., Memphis, Tenn. 


NORTH CAROLINA. 


ASHEVILLE. J. R. Lignon desires to communicate with the manu- 
facturer of electric elevators for a residence. Address care of C. A. Rayson 
Drug Store, Asheville, N. C. 

CONCORD. Prices are desired on a 300 K. W. generator, 40 cycles, 
and several 40 cycles motors by J. W. Cannon. 

GIBSON. It is the plans of Z. P, Pate to install a hydro-electric plant 
and transmit electrical energy two miles to a cotton gin, guano factory, and 
desires therefore prices on equipment for these plants. 

RALEIGH. According to reports the Carolina Power & Light Co. 


‘has secured the controlling interest of the Standard Gas & Electric Co. of 


Raleigh. C. E. Johnson, of Raleigh, is president of the Carolina Power & 
Light Co. 

RALEIGH. The North State Hydro-Electric Company has been in- 
corporated with a capital stock of $300,000 by A. C. Wykoff, H. L. Parker, 
and F. H. Briggs. A hydro-electric plant is proposed ,and a transmission 
system. 

TOWNSVILLE. The Northwestern Telephone & Telegraph Company 
has been incorporated with a capital stock of $10,000 by G. W. Morrel, J. J. 
White, W. P. Chapin. 

WELDON. According to reports the work on plans for developing 
the Roanoke River Water Power near Weldon, N. C., has begun. It is ex~ 
pected that this development will furnish 25,000 porsepower for transmission 
to Petersburg and Norfolk and to operate the southern link of the Frank J 
Gould electric system from Norfolk to Baltimore by way of Richmond and 
Washington. Ir is understood that the development resulting from the 
Norfolk and Portsmouth Traction Co., with the Virginia Railway and Power 
Co., of Richmond. 

SOUTH CAROLINA. 


COLUMBIA. The capital stock of the Columbia Railway Light & Pow- 
er Company has been increased from $1,600,000 to $3,000,000. Extensive 
improvements are said to be under consideration fro the system. The name 
is also to be changed to the Columbia Railway, Gas & Electric Co‘ 

EDGEFIELD. The city will receive bids for the construction of an 
electric light plant at once. W. H. Harlins is eity clerk and can give other 
information. 

GREENVILLE. The plans for the installation of a Great White Way 
are under consideration. The system is to cost $2.00 per front foot of prop- 
erty to cover cost of installation and the city council is called to expend $2,600 
per year to cover cost of electric current for maintenance of the system. 

GREENWOOD. It is reported that the Southern Power Company has 
applied for a franchise to construct a power line in Greenwood. If the fran- 
chise is given several mills will be connected to the lines. 

HONEAPATH, At a recent election an issue of $11,000 in bonds was 
voted for the construction of an electric light plant. The superintendent is 
P. W. Sullivan. 

WOODFORD. The Woodford Ginning & Lighting Company has been 
incorporated with a capital stock of $40,000. H. B. Knotts, G. W. Watts- 
tone, J. S. Ulmer, and W. E. Ulmer are interested. 


TENNESSEE. 


DYERSBURG. The citizens have voted an issue of $30,000 in bonds 
for improvements at the electric light plant. 

GREENEVILLE. The city has voted $55,000 in bonds for the purpose 
of establishing a water and electric light plant. 

KNOXVILLE. Plans are under way for the development of water 
power sites by the Knight, Weller Co., Knoxville, Tenn. A company has 
been formed with a capital stock of $2,000,000, to establish plants for smelt- 
ing iron ore by electricity. 

LIVINGSTON. The Livinsgton Light & Power Co., are considering 
the installation of additional electric equipment. W. W. Hendrix of Crook- 
ville is interested. 

MANCHESTER. The recently incorporated company, known ag the 
Duck River Power Co., is planning the development of a water power near 
Manchester for the purpose of furnishing lighting to that town. 

McKENZIE. Bids will be open until July 1st for the construction of 
an electric light plant for McKenzie. The engineer in charge is D. K. Jenks, 
St. Louis, Mo. 

MEMPHIS. Prices on electric generators are desired by H. E. Houston. 

MEMPHIS. Prices are desired by R. C. Houston on a cross-compound- 
ing and gasoline engine, also on an electric generator and pumps of various 
classes. 

PETERSBURG, The Petersburg Electric Light & Power Company 
and G. McAdams are among the incorporators. A lighting plant will be 
erected at once according to reports. ; 

PULASKI. It is understood that plans are now- taking shape for the 
establishment of an electric lighting plant at Pulaski. H. M. Grigsky can 
give information, ; 

TEXAS. 

BASTROP, The Electric Light Plant at this place will be considera- 
bly enlarged and an ice plant installed. The owner is F. C. Bishop. 

BROWNSVILLE. Improvements are being made at the electric light 
plant including the installation of a water filter plant to cost approximately 
$20,000. Other improvements are said to be proposed. 


FRANCIS. The Francis Light & Power Company has been incorpo- 
rated with a capital stock of $10,000. The Incorporators are A. L. Mul- 
lergren and W. J. Donathan of Poteau, and W. P. Chism, Albert Goetter 
and W. L. Shaffer, of Francis. 

HONDO. The Hondo Light ,Power & Ice Company has been formed 
with a capital stock of $24,000. The incorporators are J. H. Horn, L. 
Schlentz and Jacob Sohn. 

LULING. The Luling Electric Light & Power Plant will be enlarged 
and otherwise improved. 

NEW BRAUNSELS. Reports state that the preliminary plans of W. J’ 
Farmer Co., Kansas City, Mo., are taking definite form, The proposition 
now is to construct a concrete dam across the Guadalupe River nera New 
Braunsels, and the installing of hydro-electroic equipment by the city. 


VIRGINIA. , 


DANVILLE. A vote will be taken July 11, on a bond issue of $150,000 
for the improvement of the electric light plant. 

EVINGTON. Prices are desired on plumbing, electric wiring, and 
other material for mill work, by C. H. Turner & Co. 

GREAT GATE. The Gap Falls Power & Electric Co., is reported aa 
the name of a company now under organization to construct a hydro-electric 
plant at this place. Walter Graham is interested. 

RADFORD. The Dominion Power Company of Radford proposes te 
construct a nhydro-electric plant on the New River, to supply electrical en- 
ergy to Worth, Carol, Palache, Montgomery and Grayson counties. The 
officers of the company are J, E. Walters, of Radford, setc., and J. J. Mar 
of Stateville, N. C. 

ROANOKE. J. S. Barbour & Co., desire prices on electrical wiring 
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BOOK REVIEW. 


MOTION STUDY. 
Van Nostrand Co., 
tions. Price $2.00. 


In this work the principles of motion economy have been 
carefuly worked out in connection with a business such as a 
building contractor. The study has been directed toward in- 
creasing efficiency of the output of workmen. In the elimi- 
nation of unnecessary motion, the methods to be adopted are 
dependent upon the conditions governing the state of being 
of the workmen. His own individual characteristics, the 
nature of the surroundings, quality of tools and appliances, 
and the property of the motions necessary to accomplish the 
work are points involved. 
tails and the principles of motion study and how they can 
be applied. The field is a broad one and all those who are 
interested in it can find much of interest in this work. 


MATHEMATICS FOR THE PRACTICAL MAN. By George 
Howe. Published by D. Van Nostrand Co., New York. 143 
pages. Price $1.25. 


This work takes up in brief the fundamental principles of 
algebra, geometry, trigonometry, co-ordinate geometry and 
calculus. The work is written in such a way as to be of 
use and interest to the practical engineer, who may desire a 
grounding in mathematics sufficient to read intelligently 
other works on engineering. The treatment is such that the 
various principles can be clearly understood by anyone who 
has never taken up the subject of mathematics in its higher 
branches. It is clearly written and well arranged and should 
serve a useful purpose. 


New Orleans drainage system and those that supply the 
water for the city of Duluth. He is an active member of the 
A. 8. M. E. and is well known to members of the engineering 
profession. 


By Frank B. Gilbreth. Published by D. 
New York. 135 pages and 44 illustra- 
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The illustrations given show de-_ 


DIRECT AND ALTERNATING CURRENT TESTING. By ~ 


Frederick Bedell. Published by D. Van Nostrand Company, 
New York. 275 pages. Price, $2.00. 


The work covers tests on alternating and direct current 
apparatus, referring to the practical use of such apparatus and 
indicating the particular features of interest both from an 
operating standpoint and from an instructive standpoint. The 
work has been the outgrowth of many years of instruction, 
personally directed by Professor Bedell and it therefore pre- 
sents material of particular interest to students. 
so well is it planned and so practical are the lines along 
which suggestions and tests are given that it will be found 
of considerable value to every engineer having to do with 
the operation of electrical machinery. The contents of the 
book cover tests on direct current generators, direct current 
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motors, synchronous alternators, single phase _ currents, 
transformers, polyphase currents, phase changes, potential — 
regulations. Under each of these headings complete informa- ~ 


tion is given as to the operation of various apparatus making 
the volume more than a testing manual in that it is a ref- 
erence text as well. 
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HYDRO-ELECTRIC DEVELOPMENT AND ENGINEER- 
ING. By Frank Koester. Published by D. Van Nostrand 
Company, New York. 472 pages and 500 illustrations. Price 
$5.00. 

In view of the increasing interest in hydro-electric de- 
velopment and the increasing number of such plants in this 
country, a complete and exhaustive work on this subject is 
most acceptable. The above work can be said to fulfill these 
conditions, as it has been carefuly laid out and well developed 
covering the entire field of hydro-electric engineering. It is 
divided into three parts, part one covering the .ransformation 
of water powers into electrical energy, part two, the trans- 
mission of high tension electrical current, and part three, the 
modern American and European hydro-electric developments. 
In part one, the folowing subjects are presented and discussed: 
The hydro-electric proposition, dams, headrace, penstocks, 
power plant, mechanical equipment and electrical equipment. 
Part two, electrical transmission, substations and line pro- 
tection. Part three is devoted to a description together with 
illustration of nine developments and their transmission 
systems which fulfill the various conditions and embody the 
varying design of hydro-electric plants. The work is of such 
a nature that it applies to general designs of hydro-electric 
power plants in various sections of the country and presents 
the information in such a clear and simple manner that it is 
readily understood even by those who have little grounding in 
tne technicalities of the work. The author is a consulting 
aand practical engineer with experience both abroad and in 
this country and the information on the features of hydro- 
electric engineering are therefore up to date and the best of 
current practice. 


PERSONALS. 


G. K. HEYER, railway sales engineer of the Western 
Electric Company, recently read a paper on telephone train 
dispatching before the Telephone Society of Boston in which 
he traced the early history of train dispatching from the 
time that running ahead of the train with a flag was the 
method employed, up to the present day. As early as 1883 
the telephone was employed for dispatching trains on a few 
small railroads, but it was not until 1907 that the improve- 
ments in telephonic epparatus made possible the widespread 
of this method, supplanting the telegraph for this important 
service. In the course of his address, Mr. Heyer said: ‘The 
extent to which the telephone has been adopted by these 
roads is best shown by the following lines of roads each 
having telephone circuits covering 1,000 miles of line. These 
figures include in most cases equipment installed and under 
construction both on train and message circuits: Atchison, 
Topeka & Santa Fe 7,000 miles, Lake Shore & Michigan 
Southern 2,300, Pennsylvania Railroad (east of Pittsburg) 1,700, 
New York Central (including Boston & Albany) 1,225, Big 
Four 2,500, Illinois Central 2,259, Canadian Pacific 3,782, Great 
Northern 3,000, Chicago, Milwaukee & St. Paul System 1,800, 
Louisviile & Nashville 2,209, Northern Pacific 1,153, Chicago, 
Burlington & Quincy 2,700, and the Seaboard Air Line with 
1,161, making the total 32,810 miles. In aaddition to the 
above roads, there are 60 which have one or more telephone 
train dispatching circuits in operation, the total number of 
roads being 73 and the mileage covered approximately 48,000 
out of a total of 285,000 of railroads in United States and 
Canada. Of the railroads that have installed telephone and 
selector equipment over practically their entire systems, the 
Lackawanna is the largest. This road, out of a total of 957 
miles, has equipped 933, on which there are 271 stations. 
There are several other railroads, however, which will be 
fully equipped and plans already worked out are carried to 
completion. In fact, it is only a matter of a few years when 
the telephone will entirely replace the telegraph for the dis- 
patching of trains as well as for the transaction of all local, 
commercial message and routine business.” 

The Pennsylvania is to extend its system of train dis- 
patching, and the Chicago, Milwaukee and Puget Sound will 
equip 755 miles of track in the near future. 

WALTER R. ARMSTRONG, who has recently been elected 
president and general manager of the Federal Miniature 
Lamp Company, is a wellknown figure in the miniature in- 
ecandescent lamp business. Mr. Armstrong’s experience in 
lamp manufacture dates back to 1886, and for the past 20 
years he has made a special study of odd and novel types of 
lamps. Personally one of the most expert lamp makers in 
this country, he has a rare ability in teaching the art effi- 
ciently to others, and has thus developed a corps of special- 
ists thoroughly skilled in the delicate, exacting operations of 
miniature lamp manufacture. During the past four years Mr. 


SOUTHERN ELECTRICIAN. 


Armstrong has given much attention to the perfecting of high- 
efficiency and incandescent lamp for automobile head-light 
service, and has worked on the automobile lighting problem 
in co-cperation with the engineers of a large number of 
storage battery, generator and automobile manufacturing 
concerns. 

Mr. Armstrong’s chief assistants in the operation of the 
Federal Miniature Lamp Company are O. V. Maurer, formerly 
factory expert of the Fostoria Incandescent Lamp Company, 
and now on a tour of investigation in Europe; R. O. Poag, for- 
merly of the Engineering Department of the National Electric 


W. R. ARMSTRONG. 


Lamp Association, and B. F. Whelan, formerly of the Buck- 
eye Twiectric Company. The federal factory is of very recent 
aand thoroughly modern construction, and carries a stock of 
over half a million lamps, said to be the largest single stock 
of miniature lamps in the world. 


INDUSTRIAL ITEMS. 


THE CUTLER-HAMMER MFG. CO. announces the estab- 
lishment of a new department to be devoted exclusively to the 
design and manufacture of electrical appliances for industrial 
heating. The resources of the company’s large and thor- 
oughly equipped New York factories at 144th street and 
Southern Boulevard, will be principally devoted to the manu- 
facture of this class of appliances, under the direct supervision 
of W. S Hadaway, Jr., who for many years has specialized 
on applications of electric heat to industrial purposes. An 
opportunity to aid in the solution of any problem of this 
nature is solicited. 


SCREW-GLASS INSULATORS. Catalog No. 50 describing 
Brookfield standard screw glass insulators and knobs has 
been received. This catalogue contains 52 pages of descriptive 
and illustrations, taking up the various types of Brookfield 
glass insulators. These insulators are manufactured by the 
Brookfield Glass Company of New York. 


A CORRECTION. On page 259 of the June issue appeared 
an article entitled Murdock Safety Cabinet. In the third line 
of this article appeared the name Murdock Electric Manu- 
facturing Company. The heading for the article should have 
been “Wurdack Safety Cabinet,’ and the name of the com- 
pany should have been Wm. Wurdack Electric Mfg. Co. 


TRANSFORMERS. The Crocker-Wheeler Company, of Am- 
pere, N. J., has issued a small folder taking up construction 
on features of Crocker-Wheeler Transformers. 

ORNAMENTAL ILLUMINATION. The Four City Orna- 
mental Iron Works has recently issued a catalogue devoted 
to modern municipal illumination. The catalogue is beauti- 
fully arranged and contains photographs of installation of 
decorative lighting installations now in operation throughout 
the country. 

THE ECLIPSE ELECTRIC ARC LIGHT CO. has been 
awarded the contract for tne complete electrical equipment 
of the Cohen Brothers Department stores at Jacksonville, Fla. 
The work consists of the electric light wiring for 6000 electric 
lights, power wiring for six elevators, vacuum cleaning sys- 
tems, pumps, ventilating systems, etc. There will be about 
100,000 feet of piping, all of which will be concealed and im- 
bedded in the concrete. Mr. Geo. H. Schuman, president of 
the Eclipse Electric Are Light Co., advises that the company 
is prepared to furnish electrical supplies and do electrical 
construction work of all kinds. 
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The Public Policy Activity. 


In another section of this issue is a report of the con- 
vention of the Mississippi State Section of the N. E. L. A. 
Running throughout all the discussions and occupying a 
prominent place in the papers of the most important ses- 
sion, was the theme of how a closer and more cordial rela- 
tion can be established with the public. Here at this meet- 
ing as at every other meeting of public utility men, there 
was a clear demonstration of how closely the interests of 
the people and the utility corporation as well as the private 
company are interlaced. At the most successful conven- 
tion of the American Institute of Electrical Engineers, re- 
cently held at Chicago, the attention given to this subject 
was especially noticeable. We quote as follows from the 
discussion of the topic to which a session was devoted: 
“The electrical engineer can perform no higher service than 
by becoming interested in the problems affecting the rela- 
tions of publie service corporations with their customers. 
It is highly necessary that the mind of the public be made 
clear, or that the public be helped to make up its own 
mind, as to what is fair and reasonable in its attitude to- 
ward the service companies supplying so universally needed 
a commodity as electrical energy. Distrust of some of the 
methods which had been practiced by corporations in the 
past was warranted in many instances, but the public had 
not been fair in all eases. When the public did realize 
that it had a weapon with which to attack the corporations 
it went to the other extreme, but fortunately there were 
elements at work which speedily sought to educate the 
public to a better appreciation of the great benefits con- 
ferred upon the community by these corporations, and the 
situation now appears to be possible of a happy and satis- 
factory solution.” 

That the operation and extension of ‘central station 
properties is a distinet social service no one in these days 
will doubt when carefully considering all of the features. 
The increase in financial worth in business and property 
by the placing of transportation, electric, gas and telephone 
service within the reach of all is evident. If there is a 
certain prejudice and dissatisfied feeling among those 
served by the public service corporation and a general 
tendency to eriticise at the least provocation, then there 
is one remedy only. Regain absolute confidence of the 
community as a whole, the corporation’s sole field for its 
business, by conducting affairs above board and in such a 
way that the interests of the public are plainly evident. 
The conditions and, complications which have developed 
with the growth of most public service corporations have 
already brought out these distinct features and compelled 
action in order that a just return on investment be placed 
upon a substantial basis and the profits distributed to fac, 
tors, such as legal adjustment of differences, be turned not 
only into cash but the most substantial of all assets, “good 


will.” That a majority of electrical companies recognize 


these facts, the records of expression from all sections of 
the country given before recent conventions of the N. E. 
L. A. stand as evidence. Further the formulating of ways 
and means of co-operation between public and the operat- 
ing company is pointed out by the extensive scope and 
rapid growth of the above named organization during the 
past year. While much can be done through a large or- 
ganization of interests of this nature, there remains more 
for each company and its individuals by themselves. It 
is in this field that the wise policy of the N. E. L. A. has 
shown up and here again it is that the greatest good can 
be accomplished, for each company has its own problems 
and in general each requires an individual method of 
solution. 

In the Southern States there are several organized pub- 
he utility associations, organized to bring about results in 
a particular section, and while these organizations are yet 
young, they are unquestionably doing considerable good. 
Through publicity methods and the practices adopted, there 
has been a decidedly better understanding of the purposes 
and aims in extending service and dealing with immediate 
customers. While these district associations, so to speak, 
have their own field and the local company has its field, 
there is yet a gap between the organization covering the 
restricted territory and the organization of the entire cen- 
tral station industry. 

Co-operation is now offered as a modern inven- 
tion and a substitute in a way for the older prac- 
practices and destructive methods. The meeting from time 
to time of various bodies having common interests, at 
which occasions there may be a free exchange of informa- 
tion as to business affairs, is a particularly good arrange- 
ment by which a frank and full exchange of opinions cur- 
rent in different districts can be effected.. It would seem 
therefore that the joining hands of all public service asso- 
clations in a particular territorial division of the country 
could extend the good work which may result from efforts 
in the territory of each without detriment to any, but with 
benefit to the industry in general. Organizations repre- 
senting territorial divisions of this character, ready to 
combine their resulting features of investigation are needed 
in our Southern States, and will make a National body, if 
followed elsewhere, one of its intended importance. The 
South is a large central station field and a new one, the 
work to be accomplished is all before. At the September 
convention of the Georgia State Section is the time for all 
associations in the South to have representatives present to 
take up this matter. May there at that time be a unani- 
mous opinion that there shall be a Southern Geographical 
Section of the National Electric Light Association or an 
organization of equally broad scope brought into being. 


Convention of the Georgia Section of the 
NEL A: 


The date set for the convention of the Georgia Section 
of the N. E. L. A. is September 26th and 27th, and the 
meeting will be held at Columbus, Ga. This is the first 
convention of the Georgia Section, organized at Atlanta, 
October 20th, 1910. The organization has enjoyed a lively 
existence so far and it is expected that the convention will 
number 100 members and representatives of central sta- 
tions in the territory. An extensive program is being ar- 
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ranged by the program committee, the details of which, 
however, are not ready for publication. There will be 
many important matters discussed at this first meeting and 
the program will interest every central station man in the 
State. There will be social features arranged for also 
which will add pleasure as well as benefit to the meeting. 

Mr. H. M. Corse, who has acted as secretary and treas- 
urer of the Georgia Section has resigned his position as 
assistant to the manager of the Columbus Railway & Power 
Company to take up business of a private nature at his 
home in Jacksonville, Fla. On account of this fact Mr. 
Thomas W. Peters, of the Columbus Railroad Co., has been 
appointed secretary and treasurer to complete Mr. Corse’s 
term. Further arrangements in regard to the convention 
will be published in these columns as soon as the details 
are definitely outlined. 

In commenting upon the coming convention in a re- 
cent letter, President Bleecker has the following to say: 
“T hope to see at the September convention of the Georgia 
Section of the National Electric Light Association not 
only a large number of representatives from the member 
companies, but a number of invited guests, who, through 
their connection with kindred electrical matters or as pros- 
pective members of the Georgia Section, will be invited 
to the convention and whose presence I am sure, will be 
beneficial not only to the existing members bui to the vis- 
itors themselves. The rapid increase in membership of the 
Georgia Section during its first year of existence is an in- 
dication that before a great while all those interested in 
central station matters will be numbered in its membership. 
Through the extensive exchange of ideas the central sta- 
tion industry of Georgia will thus be brought up to, and 
perhaps surpass, the standard of excellence existing in 
other localities. Don’t forget the time, the place and the 
name. September 26th-27th, Columbus, Georgia Section 
N. CBee as! 

JOHN S. BLEECKER, 
President Georgia Section, N. E. L. A. 


To Investigate Electrical Vehicles. 


The electrical engineering department of the Massachu- 
setts Institute of Technology has received an appropriation 
of $3,000 from the Edison Electric illuminating Co., of Bos- 
ton, to be used in an investigation of the relative operating 
reliability and costs of electric trucks, gasoline trucks and 
horse trucking, for the purpose of determining to what 
degree electric trucks are adapted to compete with gas and 
horse trucks in the city of Boston. 
cover the cost of delivery of goods in the different ways. 
It will include all questions which concern electrie trucks, 
including the influence of the different kinds of city pave- 
ments on cost of delivering goods, and the effects of dif- 


This investigation will 


ferent routings of the vehicles. The investigation will be 
partly theoretical but it will be planned to determine prae- 
tically. what it ordinarily costs to deliver goods under city 
conditions. This part of the investigation will be accom- 
panied by actual observations extended over a period of 
many months. At least a year will be occupied in this 
work, and Mr. H. F. Thomson has been appointed Research 
Associate to carry on the work under the direction of 
Professor Pender. 
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The Application of Electric Power to 
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Southern Industries. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 


BY F. B. DAVENPORT, B.S. 


IN E. E., ADJUNCT PROFESSOR ELEC- 
TRICAL ENGINEERING, GEORGIA SCHOOL OF TECHNOLOGY. 


| N THIS article the writer will attempt in a general way 
to discuss the question of the application of electricity 
to some of the industries of the South. An effort will be 


made to show approximately the power required by a 
number of industries, and it is hoped that the information 
given will prove useful and of some value to the manufac- 
turer contemplating the use of electricity as well as the 
central station manager in search of an increased power 
load. The data given is taken from authentic sources and 
may be considered as representing fairly average conditions. 

The question of using central station power or obtain- 
ing power from a plant built in connection with the manu- 
factory is one of some importance and should be taken up 
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One of these drives a grist mill and the other a small wood- 


working plant. In addition there is a steam driven cotton 


gin. At certain times when water is low, sufficient power 


is not available to satisfactorily drive the mill. By in- 


stalling a generator at the lower water power (which drives 
the woodworking plant) electric power could be utilized to 
aid the mill and electric drive could be applied to the gin 
during the ginning season. An additional industry at this 
point is the pumping of sand, which at present is done 
by a gasoline engine. An.electric installation would also 
simplify matters here. In addition to the above, the elec- 


trical energy could be used for lighting, to drive a pump 
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carefully in those eases where the user of power is operat- 
ing a plant of medium or large size. It might be said that 
in the majority of cases, the small manufacturer will ob- 
tain his power more cheaply and more satisfactorily by 
buying it from the central station. Of course there are 
eases where it would be advisable for the small factory to 
use electrical power and be isolated from a central station 
to such an extent that it would be necessary to manufacture 
its power on the spot. As an example: In a location 
remote from a central station or transmission line, a 
small manufacturer has two developed water powers lo- 
eated on the same stream and several hundred feet apart. 


for house service water, and numerous other small neces- 
sities and conveniences 

If an industry is large and uses a large amount of 
power, it is in general advisable to manufacture its own 
power. In general it must be said that the question of 
central station or isolated plant power is one that should 
be worked out on its merits for each case, and where a 
large expenditure for power is to be made the case should 
be put in the hands of a reputable engineer who ean be 
relied upon to give both sides of the question a thorough 
and unbiased investigation. Some of the points to be 
taken into consideration are as follows: Location of 
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plant as regards fuel and water facilities; the possibility of 
making profitable use of the exhaust steam for heating, ice 
making, ete.; extra labor required; interest, depreciation, 
ete., on the power plant; and in cities especially, the cost 
of additional land for the plant is of great importance. — 

As a good example of a large industry generating its 
own power, may be cited the *Woodward Iron Company, 
near Birmingham, Ala. This company has built a power 
house near its blast furnaces and the boilers are fired with 
the blast furnace gas. This centrally located power plant 
generates 25-cycle energy at 3,500 volts and distributes it 
by means of four feeders as follows: One extends to a 
point one mile west, where the entire water supply is 
pumped by two centrifugal pumps driven by 3,500-volt 
induction motors; a second feeder is run three miles south- 
west to the opening of the ore mines, where electrically 
driven crushers and hoists are supplied; two other feeders 
run from the power house to the coal mines are located 
about two miles northwest. Here the feeders enter switch 
houses containing lightning arresters, choke coils, ete. From 
the switch houses the feeders pass into the mine entries in 
lead covered, steel armored cables and down to sub-stations 
in the mines, where the high-tension current is converted 
by means of transformers and rotary converters to 250- 
volt direct current for operating locomotives, coal cutting 
machinery and lighting. 

An important consideration to the central station man- 
ager, 1s the building up of a load which will inerease the 
station’s load factor. The load factor may be defined as 
the ratio of the total demand in K. W. H. on the station 
for a given period, say a month, to the rated output of all 
the station machines in K. W. H. for the same period. 
If the load factor is high, it means that the machinery 
is operating more efficiently. The different machines are 
doing. more to earn their share of the constant expense 
attendant upon their installation so that the plant is oper- 
ating in every way more nearly at its maximum efficiency 
than when the load factor is lower. The load eurve of a 
station is a rather irregular line, and of course has a shape 
varying with the paitvre of the services supplied, but in 
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Fig. 2. Box Factory Loap. 


practically all cases there is a pronounced peak in the 
curve at some time in the early part of the evening, the 
time of the peak varying with the time of the year. In 
order to raise the load factor of the station it is necessary 
to fill in as much as possible, that part of the curve oecur- 
ring before the peak. A good motor load is the principal 


*See article by Mr. Jesse Adkins, 
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means to this end. If a station carries a very large light- 
ing load it is of importance to obtain such a power load 
that it will commence to go off as the hghting load comes 
on. Regarding the development of an off peak load, the 
following quotation from a paper presented before the 
National Electric Light Association, is of interest: “We 
feel that the matter of developing business off the peak 
is of greatest interest to us all, as we have millions of dol- 
lars invested which are lying idle the largest portion of 
the time. If this investment could be utilized to produce 
revenue. during the period when it is idle, it would ma- 
terially change central station operation.” 


CHARACTER OF LOADS FOR DIFFERENT INDUSTRIES. 


An example of a station load curve is presented in 
Fig. 1, which shows a small morning peak about 9 
o’elock, due to the power load, and a high evening 
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peak in the neighborhood of 5:15 o’clock, due to 
the lighting load. In the early morning the curve 
dips quite low and through the middle of the day another 
dip or “valley” occurs. The load factor for this eurve 
is about 33 per cent. In many instances special rates or 
other inducements are made to certain customers whose 
load is rather large, to induce them to operate so as to have 
their largest load come on at certain hours of the day, 
thus filling in the valley of the station curve. Figs. 2 to 
9, inclusive, are some typical curves of representative loads 
operating on central station lines, taken from a paper read 
before the N. E. L. A. by H. J. Gille. A study of these 
curves in connection with the station load eurve of Fig. 1, 
will show that to a greater or lesser extent the power loads 
overlap the evening peak. It has been suggested that if 
power users could be induced to reduce the mid-day shut- 
down from an hour to thirty minutes and close down a 
half hour earlier in the evening, the peak load difficulties 
would be helped and the “valley” in the load curve, oceur- 
ring from about 12 to 1 o’clock, would be affected also. 
The following data given in connection with the curves 
shown may be of interest. Fig. 2 shows the load of a box 
factory having a connected load of 70.4 horsepower, a maxi- 
mum demand of 100 kilowatts, and using 120,000 kilo- 
watt-hours per year. Fig. 3 is a feed mill load; econ- 
nected load 125 horsepower and using 306,992 kilowatt- 
hours per year. Maximum demand, 75 kilowatts. Fig. 4 
is a printing establishment with connected load of 27.5 
horsepower; maximum demand 16.5 kilowatts and using 
24,926 kilowatt hours per year. Fig. 5 is a coffee roasting — 
plant with connected load of 7.5 horsepower and a maxi- 
mum demand of 6 kilowatts and using 7,341 kilowatt hours 
per year. Fig. 6 is a shoe factory with connected load 
of 111.5 horsepower, a maximum demand of 65 kilowatts — 
and using 137,983 kilowatt-hours per year. Fig. 7 is a 
structural steel plant having a connected load of 75 horse- 
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power, a maximum demand of 45 kilowatts and using 
81,732 kilowatt-hours per year. Fig. 8 is a wagon factory 
with a connected load of 33.75 horsepower, a maximum 
demand of 18 kilowatts and using 30,000 kilowatt-hours 
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per year. Fig. 9 is a woodworking shop with a connected 
load of 129.5 horsepower, a maximum demand of 44 kilo- 
watts, and using 66,200 kilowatt-hours per year. 


POWER REQUIREMENTS OF TEXTILE MILLS. 

One of the largest manufacturing industries in the 
South and one in which the use of electricity has made 
very rapid progress, is the cotton mill. The first electri- 
fied mills were the Columbia Mills, of Columbia, S. C. 
The electric drive was applied to these mills in 1894, and 
over 1,000 horsepower in induction motors was installed. At 
the present time in North and South Carolina the lines 
of the Southern Power Company supply in the neighbor- 
hood of 80,000 horsepower to over one hundred and fifty 
cotton mills. This popularity of the electrie drive for 
cotton mills is due, to a large extent, to the following fac- 
tors: flexibility, reliability, simplicity, przabiiess, steadi- 
ness of running and ease of control. 

On account of the necessity for a constant speed, the 
alternating current system with induction motors has be- 
come the favorite installation. Another excellent reason 
for the use of induction motors is their sparkless operation. 
When the air is lable to be filled with fying lint, the 
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direct current motor, with the probability of sparking at 
brushes, is a considerable fire risk. The larger electric 


machinery manufacturers have investigated the require- 


ments of textile mill operation very thoroughly with the 
result that special motors and systems of control have been 
designed. 

Motor drive has pean applied to songs ie all the 
operations taking place in a textile mill, from the picker, 
where the raw cotton is given its first beating and cleaning, 
to the looms, where it is woven into the innumerable forms 
of cotton cloth found in the dry goods market. The pick- 
ers are usually individually driven and require from 4 
to 6 horsepower. In the latest type of picker drive, the 


rotating member of the motor is mounted directly on the 
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beater shaft, while the stationary member is mounted on a 
bracket bolted to the frame of the picker.’ Due to the low 
operating speed of carding machinery, the group system 
of driving is usually used, 75 or more cards being driven 
by one motor. Drawing frames are ordinarily operated 


in groups of 3 or 4 and require motors of about 3 horse- 
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power for a 3-head frame. Recently induction motors 
and silent chain drive have been applied for driving these 
machines, and such arrangement promises to overcome 
many disadvantages of the older style of drive, such as 
slipping of belts, waste of power, slowing down when a 
frame is started up, ete. Warpers are usually direct 
driven by motors of about one horsepower rating, the later 
installations being so arranged that the motors are auto- 
matically stopped when the stock breaks. 

Ring spinning frames require varying amounts of power 
depending upon a number of conditions, such as character 
of stock, speed of spindles, quality of lubricant used on 
spindles, weather conditions, ete. Roughly one horsepower 
will drive from 40 to 70 spindles, a fair average being 50 
spindles per horsepower. Both the group and individual 
drive have been applied to spinning frames. One method 
of group driving being to place a motor at the ends and 
between the two frames which it drives through friction 
clutches. Another group drive mounts the motor on the 
ceiling, its shaft extending far enough through the end 
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frames to allow a pulley on each end. These pulleys are 
centrally flanged and each takes two belts and drives down- 
ward to two frames. In one installation, for example, six 
20 horsepower motors drive 24 frames. Individual drive 
is applied to spinning frames by mounting the motor on 
a bracket fastened to the end of the frame and either 
driving the cylinder through silent chain, where variable 
speed is a requirement, or the motor shaft is made long 
enough to extend into the eylinder and drive it direetly. 
Due to the large number of looms usually employed in 
the weaving portion of the textile industry, consequently 
the high cost of individual drive, looms are for the most 
part group driven. The power required per loom varies 
from 14 to 2 horsepower, depending on whether plain or 
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faney goods is being woven, and upon the width of the 
cloth, character of goods, ete. 

The following table shows some of the load character- 
isties of five Southern cotton mills operating from central 
station power: 


TABLE I. OPERATING DATA ON COTTON MILLS, PRINTING AND 
WOODWORKING SHOPS. 
HP: No. of Hrs.per Annual Max. de- Ratio 
Installed motors week K.W.H. mand actual 
oh factory to full 
operation load 
K.W.H 
190 9 60 2/8568 +=. 5 ees 63 
127 cs pp Se 2 ee a 89444 100 30 
bil 5 60 L411 6 eee 52 
560 13 60 741900 330 S50 
739 29 60 1212400 538 70 
PRINTING PLANTS. 
123 75 55 725940) eae ih 
GO) cet eee 48 77810 30 .696 
50 8 60 39201 20 Poot 
Woop WorRrKING SHOPS. 
D5 1 50 13900 25 .286 
40 1 55 8700 40 .102 
85 5 55 101700 75 yf) 
55 4 60 24000 41 .188 
262 35 60 300000 200 492 
55 2 60 A3620 22 eee 088 
312 23 60 300000 200 A413 
22, 2 60 4570 11 089 
20 1 54 15947 15 .380 
5 1 36 3451 4 495 


PRINTING AND BOOKBINDING. 


The printing and bookbinding industry offers a large 
field for the application of electricity. The many opera- 
tions and machines that are required to make a finished 
book or newspaper are all, in a great measure, open to 
the use of electricity. In getting out a large daily paper 


speed and reliability are important factors and electrically - 


driven machines go a long way towards raising these fac- 
tors to a maximum. In a newspaper plant of the most 
modern type, every possible operation is done electrically. 
The copy is conveyed from the editorial rooms to the com- 
positors by small conveyors driven by electric motors; the 
typesetting 1s done by linotype machines driven by small 
motors; proof presses are motor driven; the matrices or 
molds, for the plates from which the paper is printed are 
made and dried on electrically operated and heated machin- 
ery; the matrices are carried to the stereotyping depart- 
ment on elevators or conveyors driven by motors; the plates 
after being moulded, trimmed and shaved to the proper size 
are placed on the presses, where electricity again comes 
into play as a driving power. Numerous other applications 
are made in the newspaper field, for instance, the are lamps 
for photographie and photo-engraving processes; small 
motor driven saws for trimming cuts; paper hoists, ete. 
Outside the large newspaper field a great many uses are 
found for electricity by the book binders and job printers. 
The current is not only used for power and lighting pur- 
poses, but a great many heating devices are used, such 
as glue pots, solder pots, soldering irons, finishing and 
branding irons, stamping and embossing presses, sealing 
wax heaters, and many others. 

The second section of Table I shows some of the load 
characteristics of some printing plants operating from 
central station supply in three representative Southern 
cities. 


WOODWORKING INDUSTRIES. 

The woodworking industry uses numerous high speed 
machines, to which the application of electric drive has 
been made. Individual drive for the greater part of the 
machines is in general most satisfactory. In the ordinary 
factory operated by shafting and belts, the friction load 
ranges from about 20 per cent. to 65 or 70 per cent. of 
full load. 
than the smaller. It is not claimed that the electrie drive 
will do away entirely with the transmission losses of shaft- 
ing and belts, but it is possible to make an electric instal- 
lation with individual drive where these losses are somewhat 
reduced. The efficiency of the shaft drive may be quite 
high at full load, but owing to the high constant friction 
loss, it falls off rapidly as the load decreases. An electric 
installation may be so designed that the efficiency of trans- 
mission remains practically constant throughout the range 
of loads. This is accounted for by the fact that motor 
efficiency is high in the region of full load while the line 
efficiency is higher as light load is approached. 

In eases where the machines are operating for long 
periods during the day, such that the shafting is running 
fully loaded, driving a greater part of the time, the shaft 
drive approaches its highest efficiency. This eondition is 
not realized in many shops, in fact the usual condition is 
far from this ideal. For instance in a shop operating 
woodworking machines and running 570 minutes per day, 
an average day’s run showed results about as follows as to 


the length of time various machines were in operation during 


the day: Jointer, 120 min.; cut-off saw, 14 min.; rip-saw, 
75 min.; 36-in. planer, 100 min.; borer, 240 min.; band 
saw, 135 min.; shaper, 100 min.; Bradley hammer, 59 min.; 
mortising machine, 8 min.; tanging machine, 11 min.; 
rounder, 24 min.; emery wheel, 40 min.; blower and shaft- 
ing, 570 min. This plant was originally driven by a 30- 
horsepower and a 5-horsepower motor, and the yearly kilo- 
watt hours amounted to 36,240. A change to individual 
drive was made and the 30-horsepower motor replaced by 
21 motors aggregating about 100 horsepower. The net 
saving with the individual drive amounted to $230.00 per 
year. The shafting in the original installation of this plant 
was mounted on roller bearings, making the friction loss 
considerably less than would be found in the average ease. 
The cost of power in this instance was 5.5 cents per kilo- 
watt hour. 

Aside from the saving made possible with individual 
drive, the inereased production effected is worthy of con- 
sideration. Individual drive is not advocated in all cases. 
Factors having a bearing on the economy of group or indi- 
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vidual drive are: form of contract where power is pur- 
chased from a central station. If the contract minimum 
is based on the connected load, the group drive will obtain 
the lower minimum. In regard to the cost of power, where 
individual drive is used, the decreased power consumption 
generally demands a higher rate per kilowatt hour. Large 
machines should invariably have individual drive. Where 
a number of machines run together or where the product 
passes through a number of machines in sequence, the 
group drive is usually preferable. Overhead room and 
lighting, is another consideration. The usual belting of the 
group drive is a disadvantage in this case. Where floor 
space is valuable the individual drive can usually be ap- 
plied to the greater number of machines in the least space. 

The third section of Table I shows some data for a 
number of woodworking shops located in the Southern 
States and obtaining their power from central stations. 

Table III gives power requirements of various wood- 
working machines: 


TABLE III. POWER REQUIREMENTS OF WOODWORKING 
MACHINERY. 
Size Horsepower. 
Single surface planer__.------ 3.5-7.5 
Double surface planer__-_---- 7.5-15 
Tenoners-single end__.-----~ 2-5 
Tenoners-double end__------ 7.5-15 
Sroge-cub saw... 2.28 8 in. to 30 in. 1 to 15 
ami sary steer | 2 zee aly S24 8 in. to 48 in. 1 to 35 
ECS EES inn ee 14 in. to 60 in. 3 to 15 
“O69 eee, ie alia ga lin.sawand2in.saw 2 and 5 
Die Wks ee SLL EE A 4 in. stroke. 3 
VENEER. 2208 Seater ee eens eet oie 1 to 5 
Boring machines_-____--_---- 1 
Double Spindle shaper______- 134 in. 7.5 
Buzz planes & jJoiner___-___--- 8 in. to 30 in. 1to5 
Cylinder planes.__..--==-= - 15 in. to 36 in. 7.5 to 25 
PPro anders =... 22S 30 in. to 72,in. 3 to 16 
1 to 3 drums. 
mone, Pailers:.35422 4. ode 255 2to 3 
Hollow chisel mortisers _ - _- _- 2 to 5 


AGRICULTURAL APPLIANCES. 

A field for the use of electricity that has only receatly 
begun to be opened is the agricultural industry. As yet 
not much along this line has been done in the South. A 
notable exception is found, however, in Virginia on the 
farm of Thomas F. Ryan and in North Carolina at Bilt- 
more. In both these instances the power is generated on 
the place. The uses found for electric current in farming 
operations are many. In the dairy use is made of the 
electric cow milker, motor driven cream separator, motor 
driven churns, and where perishable products are consid- 
ered, electrically driven refrigerating outfits are very useful. 
Other uses to which electric power may be put around the 
farm are: motor driven pumps for irrigation and for house 
and barn service; hay presses, threshers, saws, grist mills, 
washing machines, irons, vacuum cleaners, and others. 
Some data on the requirements of farm machinery is given 
in the following Table: 


TABLE IV. POWER REQUIREMENTS OF FARM MACHINERY. 
ONE ep or 5 Horsepower 
ENTER) aie aes <oc <uAlgne VQlalaTR <i «wd iY < 
SEE SOC, 00 oe ee a A ” 
Ne ss oe aah Sheela a's Mal 15-30 H 
Perperalinig Outfit th eo.. sslaly iy cree < 2s | 5-25 % 
Oe aa Se Sea et ae are Vy-25) . 
Cream Separators, 350 to 650 gallons 

MUUEGELBOUL « Phtgrs eee OST eaaie pbk <a VY, s 
Cream Separator, 850 to 1,000 gallons 

milk per hour...... Bios assets path E's os dh £ 
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COST OF ELECTRIC POWER. 

It is practically impossible to give definite figures on 
the costs of electric installations unless exact conditions are 
known. Motors of the same horsepower but having dif- 
ferent speeds cost more or less depending on the speed, 
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the lower the speed the higher the cost. This is particu- 
larly true of induction motors. For example, a 3-horse- 
power polyphase induction motor wound for a speed of 
1,700 revolutions per minute, would cost about $65.00, and 
a motor of the same horsepower and voltage, but having 
a speed of 1,150 revolutions per minute, would cost $85.00. 
Fig. 10 shows average values for the costs per horsepower 
of a standard line of small direct-current motors. Stand- 
ard polyphase induction motors of the same sizes will cost 
from 30 to 50 per cent. less than the direct-current motor 
prices obtained from the curve. Single-phase alternating 
current motors will cost considerably more than polyphase 
machines, 

TABLE V. COST DATA FOR SMALL POWER STATIONS. 
Return tubular boilers installed....... $10 to $12 per H. P. 
Water tube boilers installed.......... 14to 16 per H. P: 
Single throttling engines installed..... 5to 10 per H. P. 
Single high-speed engines installed.... 10to 15 per H.P. 
Single Corliss engines installed....... 20to 25 per H. P. 
For condensing and compounding engines add about 30 

and 50 per cent. 
PKA PUMpey se VOUL) ns <6 tunes Samet eo $2.50 to $5.00 
(LENOYALOTS eo cee reg ee ere oo $20 to $25 ues K. W. 
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For direct connected units, the cost will be from 35 
to 50 per cent. greater than for belted. Average steam 
piping costs $2.00 to $3.00 per horsepower. 

Aside from the actual cost of the completely equipped 
plant, other items must be taken into consideration in de- 
termining the cost to generate electric power. Some of 
these are as follows: Superintendence, fuel, water, oil, re- 
pairs, depreciation, insurance and taxes. 

RELATION BETWEEN ACTUAL LOAD AND CONNECTED LOAD. 

A figure of some interest appears in some of the tables 
shown, under the head of “Ratio actual K. W. H. to full 
load K. W. H.” The factor is obtained by dividing the 


figures in the “Annual K. W. H.” column by. the yearly 
K. W. H. figured from the “horsepower installed” and 
the given hours per week of operation and allowing fifty- 
two weeks per year. It will be noticed that in most cases 
given, this ratio is rather small, indicating motors larger 
than necessary. Motors should be carefully chosen and 
every effort made to have them as near as possible to the 
size required for the work. Any motor running lightly 
loaded is running at a low point on its efficiency curve, 
which means that a larger percentage than necessary of the 
power being supplied by the mains, is going to make up 
the losses in the motor. 


Principles of Illuminating Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN ) 
BY A. G. RAKESTRAW. 


N THIS article those illuminants which produce light by 
I means of electricity will be considered. These repre- 
sent the highest development of the art, and while in their 
nature they are limited in use to those localities where 
current may be economically generated and distributed, yet 
we find to-day practically all but our smallest towns and 
even a considerable share of our rural land semi-rural terri- 
tory enjoying the advantages of electric light. The conver- 
sion of electrical energy into light is caused by the passage 
of the current through a conductor, the resistance of which 
converts the energy into the form of heat, which if sufficient 
in quantity raises the conductor to ineandescence. The 
electrical energy has been changed to radiant energy, part 
of which is visible and part not visible. Not all of the heat 
generated, however, appears as radiation, but part is lost by 
convection, or carried off by air currents, and part is lost 
by conduction, or carried off by the filament anchors, lead- 
ing in wires, carbon supports or other parts of the light- 
ing device. The proportion which the radiant energy bears 
to the total input is called the radiant efficiency, while the 
proportion of the luminous to the total radiation is called 
the luminous efficiency. 

The ineandescent conductor may be either in the form of 
a solid, a vapor, or matter in the process of combustion or 
We have therefore three 
primary classes of electric light, the incandescent filament, 
the are, and the vapor lamp. The first two of these were 
brought out about the same time and have both passed 
through many stages of improvement before reaching their 
present forms, while the vapor lamp is a later production. 
We may further divide filament lamps into those operated 
in a vacuum and those operated in air. Of these classes, 
we will take up the former, to which belongs what we com- 
monly eall the incandescent lamp. 

It has been said that, any bungler can devise complica- 
tions, but that it takes genius to reduce them to simplicity, 
and the incandescent lamp is a remarkable demonstration of 
this truth. Nothing could be simpler, and yet it is safe to 
say that there is no single article which has been made the 
subject of more study, and which has passed through more 
experimental forms. The form of lamp is now well 
standardized, consisting simply of an exhausted glass globe 
in which is mounted a condueting filament. The different 
lamps differ only in size, material employed for the fila- 


ment, and in the details of the mounting. The first material 
employed was platinum, which did not require a vacuum 
for its operation, but in other types the filament must be in 
a vacuum or surrounded with inert gas to prevent rapid 
oxidation and consequent destruction. 

We have studied the law of radiation from “black 
bodies” and know that the higher the temperature to which 
a radiant body ean be brought, the whiter will be the light, 
and the more efficiently will light be produced. The de- 
evlopment of the incandescent lamp, after certain difficul- 
ties of construction were overcome, has been mainly directed 
towards the discovery of material for the filament. which 
would endure a high temperature without too rapid dis- 
integration. The determination of the particular efficiency 
at which it is best to operate each particular type of lamp, 
is a question of balancing the losses, and can only be deter- 
mined when all the conditions are known. Any lamp may 
be operated at a higher temperature and greater efficiency 
by raising the voltage, but at a decreased life, and if we 
know the cost of the lamps, and the cost of current we can 
determine the most economical conditions of operation. 
Specific examples of this will be given when we come to con- 
sider the cost of light. 

Incandescent filaments are of two kinds, earbon and 
metallic, and each of these is again subject to subdivision. 
The ordinary carbon filament lamp for a number of years 
oceupied the whole field of incandescent lighting, While 
decidedly yellowish and even orange in color, burned at 
less than full voltage, and also rather expensive, often 
inefficiently installed without reflectors, frequently hung just 
in front of the eyes of those who were compelled to work 
by it, yet its convenience and cleanliness soon won for it 
an important place in illumination. 

Carbon occupies a unique place between the metals and 
the non-metals. It oceurs in two forms, the amorphous 
and the graphitic. The first form is without erystalline 
structure and is softer and vaporizes more readily. By 
treating a filament of amorphous carbon with a special proe- 


ess it is possible to convert part of the amorphous carbon 


to the erystalline or graphitie state, rendering it harder, 
and less volatile, and more of a metallic nature, hence the 
name, “metallized filament.” This was the first improve- 
ment in the incandescent lamp, towards operation at higher 
temperature, and increased the efficiency about 20 per cent. 
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about 7 or 8 candle power on a horizontal surface. 


The first carbon lamps were made for 50 volts and had a 
simple hairpin filament as shown in Fig. 1. When used on 
110 volts, two of these were connected in series as in Fig. 2. 
Later the oval anchored filament shown in Fig. 3 was 
introduced and it is now the standard form for 110 volts, 
the double anchored filament of Fig. 4, being standard for 
220 volis. The nominal rating of the incandescent lamp as 
we know, is in a horizontal direction, while the candle 
power in the direction of the tip is much less. For instance 
a 16 candle power lamp hanging vertically, throws only 
The 
development of efficient reflectors has completely over- 
come this defect, but there have been attempts to improve 
upon this distribution by the use of peculiarly shaped fila- 
ments such as shown in Figs. 5 and 6, while others have ap- 
parently discovered some great advantage in winding the 
filament in a serpentine fashion around a central support 
as in Fig. 7. 
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Figs. 1 to 10.. Tur Evouution or INCANDESCENT LAMPS. 


In general, the carbon filament, including the metallized 
type, has the advantage of low first cost, rugged construc- 
tion, and wide range of sizes, being made for 2 to 5 candle 
power on 110 volts, and 8 to 50 candle power on 220 volts. 
The smaller sizes are not as efficient as the larger ones. 
For instance a 16 candle power lamp takes 56 watts; or 
3.5 watts per candle; and 8 candle power takes 30 watts, 
or 3.75 watts per candle; a 4 candle power requires 18 
watts or 4.5 watts per candle and a 2 candle power takes 
10 watts or 5 watts per candle. It is therefore better to use 
the larger sizes wherever possible. The same rule applies to 
voltage. The 220 volt lamps are not as efficient as the 
110 volt, besides being more expensive, and are only used 
where needed on a 220-volt power circuit, or in similar 
circumstances. 

The metallic filament class of incandescent lamps is of 
eomparatively recent introduction, and marks an almost 
revolutionary change in the electric lighting situation. 
Several metals have been employed, but the two in com- 
mon use are tantalum and tungsten. The word “Mazda” 
is also used in this connection to denote the most improved 
product of the engineering laboratories of the National 
Electric Lamp Association. At present “Mazda” is a 
tungsten lamp, but if in the future some metal were em- 
ployed having superior qualities, the term “Mazda” would 
apply to it as well. The metal filaments have several 
characteristic points of difference as compared with the 
carbon filaments. Being very refractory, they operate at 
a high temperature, with consequent high efficiency. Being 
of low specifie resistance, a long length of filament must 
be enclosed within the bulb, requiring special methods of 
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support. They do not fail by disintegration or vaporiza- 
tion, but by fusion, and they possess the advantage of 
frequently fusing together after breakage, and continuing to 
burn as well as ever. They also possess the advantage of a 
positive temperature coefficient, that is, the resistance in- 
creases with the temperature, which is not the ease with 
earbon, and therefore are a good deal less affected by volt- 
age variation. Besides being much more efficient, the light 
is of a better quality, and the bulbs do not blacken per- 
ceptibly, at least with the more improved methods of con- 
struction. 

The tantalum has a long drawn wire filament mounted 
somewhat as shown in Fig. 9 and was used in a good many 
installations until the introduction of the new forms of 
tungsten lamps. The tantalum lamp is yet used wherever 
an efficient lamp is desired that has to stand a good deal of 
rough handling. It is peculiar, in that it operates with a 
long life only on direct current, and this of course also 
limits its field of usefulness considerably. 


z 


Electrical Business in British South Africa. 


Consul Edwin N. Gunsaulus, Johannesburg, Transvaal, 
gives some interesting facts relative to the progress of elec- 
tricity on the Witwatersrand as shown in the annual report 
of the Government mining engineer. There was a large 
increase in the use of electrically driven machinery in con- 
nection with the mines, the horsepower of motors having 
risen during the year ended June 30, 1910, from 76,299 to 
108,354. Owing to the fact that the electrification of the 
power supply of a majority of the mines is now rapidly 
going ahead, this total will be largely increased during the 
present year. This scheme contemplates not only the em- 
ployment cf motor-driven turbo-compressors for supplying 
compressed air, but motors will also be used for winding 
and pumping and in a majority of eases for the mill drive. 

The rated capacity of the stations now in process of 
construction by the Victoria Falls Power Co. and the Rand 
Mines Power Supply Co. (Ltd.) is: Brakpan, 12,000 
kilowatts; Simmer Pan, 18,000 kilowatts; Driehoek, 3,000 
‘alowatts; Rosherville,- 50,000 kilowatts; Vereeniging, 40,- 
000 kilowatts. The first three are practically completed, 
and the Rosherville station is under construction. In addi- 
tion to the supply available from the above mentioned com- 
panies, several groups of mines have their own electric 
power stations either in process of construction or en- 
largement. 


Consul E. A. Wakefield, in a recent report states, that 
in all the larger towns of Cape Colony either gas or elec- 
tricity is available for lighting purposes, while several have 
both. Rates are high as compared with charges in the 
United States, but coal must be imported from Natal and 
is quite expensive. Outside the larger municipalities kero- 
sene lamps are much used, although stores, hotels, and 
some houses have acetylene gas plants installed. 

Trade of this character here is almost invariably ear- 
ried on through importing houses which act as agents. If 
one or more of these firms could be interested in a lighting 
system and it proved satisfactory, a good business could be 
done, as the farming community is prosperous just now. 
When the average Cape Colony farmer has the means, he 
is willing to invest in modern appliances. 
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A Hydro-Electric Development for Irri- — 


gation Work at 


Hanford, Wash. 


(Contributed to SOUTHERN ELECTRICIAN ) 
BY FRED 8. SLY. 


HE installation described in what follows is noteworthy 
as an illustration of an economical and efficient 
method of utilizing low head water powers which are subject 
to extreme variations in head resulting from flood condi- 
tions. It also shows an excellent example of modern en- 
gineering practice in irrigation work where the head is in- 
sufficient or the topography makes it impossible to deliver 
water to the surrounding country by gravity. In such 
eases it has been found possible to generate electrical power 
at one point on a river and transmit it to electrically 
operated pumping stations located at other points on the 
river, as desired. These take water from thé same river 
and elevate it to irrigating ditches on a higher level. 


ers and a pole line, power is transmitted from the generat- 
ing station sixteen miles to a pumping station down the 
river, where induction motor-driven single stage centrifugal 
pumps deliver the water from the river into irrigating 
ditches. This pumping station is built for four pumping 
units, two of which are now installed and in operation. The 
total power available at Priests Rapids will permit the in- 
stallation of several other pumping sub-stations at some 
future time located as required by the demand for irrigating 
water, and all obtaining their power from the central gener- 
ating station. 

Both from an engineering and economic standpoint, the 
inception and successful development of this project is an 
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Fic. 1. Interior or Power House SHOWING GENERATORS AND EXXCITERS. 


The principal consideration affecting the design of the 
power station was that of the extreme variation between low 
water and flood level, the minimum head being 18 feet and 
the maximum 27 feet. In order to place the generator and 
electrical apparatus above the highest flood water, vertical 
triplex units were adopted. By choosing a triplex turbine, a 
suitable speed was obtained for direct connection to the 
generators. By means of step-up and step-down transform- 


important event. It illustrates the entire feasibility of re- 
claiming, for cultivation, lands heretofore undeveloped on 
account of lack of water available for: irrigation by a- 
gravity system. All the land within the radius of supply 
from the plant of the American Light and Power Company. 

is exceedingly fertile and the advent of ample water for — 
irrigation purposes will undoubtedly result in the rapid- 
development of this country. tering 
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LOCATION AND LAYOUT OF PLANT. 


The power station is loeated at Priests Rapids on the 
Columbia River in Yakama County, Washington, near the 
Benton County line. The river in this section flows in a 
southeasterly direction for some miles and then makes a 
wide sweep to the south and west, which direction it follows 
till it reaches the Pacific Ocean. At the point where the 
American Company’s plant is located, the river forms what 
are known as Priests Rapids. By means of a dam, reservoir 
and canal, protected from the river by retaining wall and 
embarkment, provision was made for an ultimate develop- 
ment of 9800 H. P. from a minimum head of eighteen feet. 
A total of about 90,000 H. P. is available from the river at 
this point. The present power station is designed for a 
normal capacity of 2600 H. P. The dam was built across 
the southern channel of the river, through which, at low 
water, there is a flow of about 12,000 cubic feet per second. 
A short distance above the dam, an intake 140 feet wide 
and 700 feet long connects the river with a natural lagoon 


and uses part of the water backed up by the dam. This . 


lagoon is from one to seven feet deep at low water and 
three-quarters of a mile long. At its eastern end, a canal 
about a mile in length carries the water to the power house 
intake. Gates were installed at the junction of the lagoon 
and the canal to regulate the supply of water and a retain- 
ing wall and embankment were built from the dam along 
the lagoon and the length of the canal to afford protection 
from the river. By extending the wing dam up along the 
island, which divides the main channel from the one across 
which the dam was built, it will be possible to economically 
increase the head two feet at low water. This head could, 
of course, be further increased by extending the dam farther 
up the river, which may be done as the demand for powcr 
increases. 

The canal extends about a mile from the power house 
intake to the head gates at the lower end of the lagoon. It 
is 67 feet wide with side slopes 114 to 1, except for a short 
distance in the rock where it is only 60 feet in width. The 
excavation for the canal amounted to about 175,000 cubic 
yards, nearly all of which was earth and coarse gravel. An 
embankment was built to afford protection to the lagoon and 
the canal from the river. This extends about two miles from 
the intake at the upper end of the lagoon to the power house. 
The first 4000 feet of embankment below the intake has a 
timber bulkhead on the river side while a 114 to 1 slope is 
maintained on the canal side. The top is eight feet wide. 
The posts supporting the bulkhead are 8 by 10 inch Wash- 
ington fir, set one foot in bed rock and eight feet apart, and 
anchored by one inch rods to deadmen buried in the em- 
bankment. The sheeting is 5 in. x 12 in., 4 in. x 12 in. and 
3 in. x 12 in,, all sixteen feet long. The remainder of the 
embankment, about 6000 feet, is eight feet wide on top with 
a 11% to 1 slope on both sides. The river side is covered 
with a layer of loose rock six feet at the base and tapering 
to a point near the erest. All of the embankment was built 
with material excavated from: the canal. 

The canal head gates are made up of ten gates of the 
butterfly type and one pad gate. Each of the butterfly gates 
is eighteen feet: long with a vertical depth of seven feet 
measured from the canal bottom. The planking above the 
gates extends twelve feet vertically and is supported by 
bents eighteen feet apart. The gates swing on a horizontal 
shaft supported by three low bents and are operated by 
means of continuous cables attached to the top of the gates. 
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These pass through pulleys fastened to the base and about 
seven feet from the downstream face of the gates. The cable 
then passes over a windlass at the top of the bents and back 
to the gates. By operating the windlass, the gates can be 
pulled down to a horizontal position to open and by revers- 
ing the operation they can be raised slightly when the excess 
of water pressure on the lower half of the gates, assisted by 
the current, aids the windlass in closing the gates tightly. 
POWER HOUSE DESIGN. 

The general design and construction of the power house 
may be seen in connection with the plan and sectional views 
shown in Figs. 2 and 3. The substructure is of reinforced 
concrete construction, resting on bed rock, and is about 67 
feet square at the foundation. Owing to the extreme fluctu- 
ations of the water level of the river, it was necessary to 


place the generating floor 58 feet above the lower draft 


floor. The excavation for the entire building consisted of 
6000 eubie yards of earth and 2000 cubic yards of solid rock 


m 
_ Transformer 
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Fic. 2. Srcrion THroucnH Power Houss. 


which was all accomplished by hand. ~The headrace wall 
was extended fifty feet on each side of the building, thus 
providing for the future installation of four additional 
units. The lower draft tubes are eleven feet below the low 
water mark of the river. Both the thrust bearing and gen- 
erator floors are of concrete reinforced with steel beams and 
rods and arched so as to carry the weight of the generators, 
thrust bearings and other apparatus. The superstructure 1s 
reinforced concrete with a flat concrete roof 32 feet above 
the generator floor, giving the building a total height of 90 
feet. The pilasters support beams which carry a ten ton 
hand operated erane running the length of the station. The 
transformers are placed in a bay built on the headrace side 
of the building. An outgoing line tower for the high tension 
lines and lightning arrestors is located above this bay. The 
low tension bus-bars are placed in the bay above the trans- 
formers. A vertical shaft bilge pump is supported on two 
I beams placed just inside the building on the tailrace side 
over the exciter turbine draft tube. This pump is used to 
empty the water in the main and exciter turbine wheel pits 
and is driven by a 15 H. P. direct. current motor mounted 
upon the thrust bearing floor. Another smaller pump of the 
same type, supported a few feet above the main. bilge pump 
and driven by a belt from the motor shaft, is used to furnish 
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coohng water for the transformers. Concrete compart- 
ments for the 2200 volt oil switches were constructed on the 
thrust bearing floor. 


TURBINES AND GENERATING EQUIPMENT. 


The main turbine units are of Allis-Chalmers design and 
of the vertical triplex type, 2000 B. H. P. maximum 
capacity, designed to run at 150 R. P. M. under a normal 
head of eighteen feet but guaranteed to operate satisfactorily 
under heads varying from 18 to 27 feet. The arrangement 
of the turbines, as shown in Fig. 2, consists of a twin center 
discharge turbine mounted on the same shaft above a single 
turbine. The twin turbine runners discharge into a east iron 
center discharge casing which is rigidly connected by column 
construction to the lower single turbine which discharges 
downward. The runners of the first turbine installed are of 
east iron and those of the second turbine are plate steel 
vanes cast into hub and girder rings, the standard Allis- 
Chalmers construction for low head work. 


the gates. The gates move in channel bar guides and are pro- 
tected by steel plates along their edges which reduce the 
friction and prevent wear. The exciter unit is also supplied 
with a head gate constructed of heavy timbers reinforced 
with angle irons, and sliding in a structural steel frame. 
Tailrace gates are provided for both the generator and ex- 
citer turbines, making it possible to pump out the turbine 
wheel pits for inspection and repair. 

To each of the main turbines a 900 K. W. 3 phase, 60- 
eycle 150 R. P. M. vertical shaft revolving field generator is 
direct connected. The exciter generator is a 60 K. W., 120 
volt, 500 ampere, 225 R. P. M. direct current machine, direct 
connected to the single vertical turbine previously described. 
The generator is compound wound so as to maintain the 
voltage constant at 120 volts from no load to full load, and 
is capable of carrying momentary overloads of- 75 
per cent. without flashing or _ serious sparking. It 
is of ample capacity to furnish exciting current 
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Swivel or wicket type turbine gates are installed, operated 
through shifting rings and links from a heavy gate shaft. 
The thrust bearings furnished with both generator and ex- 
citer turbines are of the oil bath self contained type and are 
located on the intermediate thrust bearing floor. This type 
of thrust bearing effects considerable saving in oil over 
othertypes and its simplicity makes it economical both from 
operating and maintenance standpoints. 


The concrete draft tubes are designed to lead the water 
from the center discharge casing and lower runner with uni- 
formly decreasing velocity and minimum hydraulic dis- 
turbance to the tailrace, thus abstracting the maximum prac- 
ticable amount of its kinetic energy. The exciter turbine is 
a vertical, single runner, open flume turbine of 100 B. H. P. 
225 R. P. M. direct connected to a vertical 60 K. W. com- 
pound wound exciter. Excitation is also provided by means 
of a motor generator set of the same capacity. 

Head gates are constructed of timbers reinforced by steel 
beams, provided with eut rack and pinion hand operated 
hoists. They are provided with a filler gate by means of 
which the water pressure may be equalized before raising 


for two generators of the size of the main units. A 60 
K. W., 120 volt, 85 H. P:, 2300 volt, 875 R. P. M. motor 
generator set is also provided. This unit is located on the 
generator floor of the station and is used as an auxiliary 
source of exciting current. The adoption of this motor 
generator set instead of a second turbine driven exciter re- 
sulted in a considerable saving in space. 
The switchboard ineludes two A. C. generator panels, two 
exciter panels, one induction motor panel, one transformer 
panel and one outgoing line panel. All instruments, switeh- 


ing apparatus, ete., necessary are provided, including hand 


operated remote control 2200 volt oil switches and an elec- 
trically operated automatic oil switch for the 22000 volt line, 
22000 volt lightning arrestors and choke coils. The trans- 
former equipment consists of six 400 K. V. A. oil filled 
water cooled delta connected transformers wound for 2200 
volts primary and 22000 volts secondary. They are mount- 
ed in the bay back of the switchboard. These transformers 
are capable of carrying a 50 per cent overload continuously 
for twenty minutes without injury and can safely carry 25 
per cent overload for two hours. The 2200 volt oil switches 
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mentioned are located on the intermediate or thrust bearing’ 


floor, and the low tension 2200 volt bus-bars are installed in 
the bay above the transformers. All of the low 
wiring is concealed and is carried in fibre conduits. 


tension 


THE TRANSMISSION SYSTEM. 


A pole line transmission system 16 miles long connects the 
power house to the pumping station. The poles are of 
cedar, 40 feet in height and placed 142% feet apart, guyed 
with galvanized wire wherever necessary. Three phase 
eurrent at 22000 volts is carried on No. 4 B. & S. hard- 
drawn copper wires spaced 54 inches apart and forming the 
points of an equilateral triangle. The line is transposed 
once every mile for the benefit of the telephone wires con 
necting the power house and pumping station as. these are 
carried on the same poles. The telephone wires are trans- 
posed every ten poles. 


THE PUMPING STATION EQUOPMENT. 


The design and arrangement of the pumping station is 
shown in Fig. 5. It is built along the same general lines as 
the power station, both the substructure and superstructure 
being of reinforced conerete. The foundations rest on bed 
rock and are built high enough to place the main pump 
motor floor above the highest flood level of the river. The 
station is twenty-five feet wide by about thirty-two feet long 
and is built with provision for two more pumping units of 
the same general design as those now installed, with 
higher head capacity. 

An intake tunnel eight feet in height and built of wood 
extends about 300 feet out into the river to a point where 
the intake crib is below the lowest water level of the river. A 
conerete line tower extends from the transformer bay above 
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Fic. 5. Srcrion THrovueH Pumping Srartion. 


the level of the roof, similar to the line tower on the generat- 
ing station. The floors are of reinforced concrete arch con- 
struction. The upper floor carries the two main pump 
motors, switchboards, transformers and electrical apparatus. 
The two pumping units now installed are at opposite ends 
of the station. A hand operated crane runs the entire length 
of the building and the crane girders are supported by the 
building pilasters. 

The main centrifugal pumps are driven by two 450 H. Pe 
3-phase, 60-cycle, 175 R. P. M. induction motors wound for 


bed 
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2200 volts. There are three 300 K. V. A., 60-cycle, 3-phase, 
22000-2200 volt transformers installed in the pumping sta- 
tion, of the same design as those described under power 
house equipment, and these are located back of the switch- 
board in compartments separated by concrete partitions. 
Space is allowed for the installation of three more trans- 
formers of the same size, back of the other side of the 
switchboard, The switchboard is of black enameled slate 
mounted upon a steel frame and consists of two motor 
panels, one line panel, one lighting panel, and one trans- 
former panel. The oil switch operating the 22000 volt line 
is similar to that installed in the main power station except 
that it is hand operated and non-automatic. The mechani- 
cally operated distant control. 2200 volt oil switches, choke 
coils, ete., are also similar to those in the generating station. 
The switchboard and transformers are located on the upper 
floor with the main pump motors. The high tension 22000 
volt bus-bars are supported by insulators on the wall back 
of the switchboard. Lighting arrestors are inserted in the 
high tension line before connecting to the 22000 volt oil 
switches. 

The two centrifugal pumps mentioned are of the single 
stage vertical shaft direct connected type designed to be- 
liver 62.5 cubie feet of water per second against a total head 


of thirty-six feet. They are of the single suction type, the : 


water being admitted at the bottom and discharged through 
a horizontal cast iron spiral casing. The runners are of cast 
iron and of the enclosed type. Self aligning thrust bearings, 
earrying the weight of the revolving parts, are supported on 
an I-beam construction above the pump casings. Thirty inch 
sluice gates are placed at the suction inlet of each pump 
with an operating valve stem extended up to floor stands and 
hand wheels on the intermediate floor. Thirty inch discharge 
valves are bolted to the discharge casings of the pump with 
valve stems also extended up to the intermediate floor. A 
vertical shaft motor-driven centrifugal bilge pump, similar 
to that in the power house, is located over the intake tunnel 
on the basement floor and is used both for emptying the 
intake well and for priming the main pumps. <A small pump 
of similar design, and driven by a belt from the bilge pump 
shaft, furnishes cooling water for the transformers. 

The entire plant is the design of the Allis-Chalmers Com- 
pany, which company supplied and installed all the 
apparatus. Work on the erection of the power station was 
begun on March 20th, 1908, and the installation of the first 
unit was completed and current was sent over the transmis- 
sion line on May 23rd, 1909. The second generating unit 
was erected during the summer of 1910. 


Mechanical Integration of the E. M. F. 
When Even Harmonics are Present. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY MONTFORD MORRISON. 


HE purpose of this article is to expose the theory 
involved in the discussion of flux, likewise voltage and 
eurrent determination in special eases by means of the Har- 
monie Instrument described by Prof. F. B. Davenport in 
the June issue of the SouTHERN ELECTRICIAN. The 
above mentioned article was necessarily written within such 
short limits of time that not only a revision of the text 
was omitted from the procedure but the discussion on 
even harmonics, which had to be introduced at the close, 
was condensed into the shortest possible space and no at- 
tempt made to give a graphic analysis. 

Prof. Davenport is at present busily engaged in com- 
piling and preparing matter for the press, and therefore I 
am expanding the condensed portion of his June article 
for him. It is hardly believed that a complete survey of 
the odd harmonic discussion would warrant the time re- 
quired of the reader or the writer, hence the indulgence of 
the reader is expected. The June article discussed at 


1The following list is printed for the benefit of the read- 
ers interested in wave analysers: 

Grabowski (Theorie des Henricischen Analysators): Wiener 
Berichte 110, 717 (1901). 

Henrici: Phil. Mag. 38, 110 (1894); Proc. Phys. Soc. London 
13, 77 (1895)$ Katalog math. und math.-phys. Modelle, 
Apparate und Instrumente, Muenchen 1892, S. 125 
(herausg. von Walter Dyck). 

LeConte: Phys. Rev. 7, 27 (1898); 
enk. 18, 342 (1898), Ref. 

Lyle: Phil. Mag. 6, 549 (1903). 

Michelson and Stratton: Amer. Journ. of Science 5, 1 (1898); 
Zeitschr. f. Instrumentenk. 18, 93 (1898), Ref. 

Pierce: Elec. World 57, 916 (1911). 
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length, waves having only odd harmonies present and the 
reader is advised to review the equations and theory, as 
this article is written with the idea that the reader is thor- 
oughly familiar with the preceding matter. 

THE INSTRUMENT DEFINED. 

The instrument under consideration determines the rela- 
tive flux, voltage and current values directly and is not a 
wave analyser’ as it is often thought to be from its general 
appearance. It is fundamentally a means of arranging tiie 
emf values to be integrated mechanically and is therefore 
a means of mechanical integration. The integraticn is 
performed by a meter whose deflection is proporticnal to 
the first power of the measured potential. This instrument 
is an essential element of the system, hence a part of the 
method. The method is then a mechanical integrater for 
the emf. 

SURVEY OF THE METHOD. 


The -fundamental element of the method employed by 


the instrument is borrowed of the calculus. The integra- — 


Sharp: Proc. Phys. Soc. of London 13, 89, 599 (1894-95); Phil. 
Mag. 38, 121 (1894). . 


Terada: Reports of the Tokyo Phys. Math. Soc. 1905; Zeit- — 


schr. f. Instrumentenk. 25, 285 (1905), Ref. 
J. Thomson: Proc. Roy. Soc. London 24, 262 (1876). 
W. Thomson: Proc. Roy. Soc. London 24, 266 (1876). 
Wiechert und Sommerfeld: Katalog math. und math.-phys. 
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214, 
Yule: Proc. Phys. Soc. of London 13, 403 (1894-95); Phil. 
Mag. 39, 367 (1895). : 
2See ‘Mechanical Integration.” 
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tion of any curve depends upon the area under it, since the 
given curve represents the rate of change in the eurve to 
be found. For the rate of change in a curve is represented 
by a series of ordinates, the altitudes of which determine 
the direction of the differential eurve and therefore the 
area. It can be shown that the integral for any series of 
points on a curve or on the section of a curve is directly 
proportional to the algebraic sum of the areas to the right 
and left of the ordinates of the points on the curve. If 
only odd harmonies are present in an emf the proposition 
may easily be made to apply. The application to odd har- 
monies was expressed mathematically in a clear way in the 
previous article with all the intermediate steps and we 


_ shall represent it here graphically. 


Take any curve a having only odd harmonies present 
and a period of 2 pi. To the angular value of any ordi- 
nate a,, a, a,, add pi and erect an ordinate, the point rep- 
resenting the sum of the two angular values. The sum of 
the two ordinates will be zero.’ We will call this propo- 
sition (1). Conversely, if any sets of ordinates at a dis- 
tance of pt apart are equal to zero, then only odd harmon- 
ies are present. As will be seen special sets of ordinates 
such as zero, pi or any multiple of pi and in some cases pi 
over two or a multiple of pi over two, may be equal to 
zero as is the ease with the curve with which we are work- 
ing, but to come under this corallary any possible set in 
the period must equal zero if spaced at a distance of pi. 
Therefore the area from any a, value to the first whole pi 
value to the right or left is equal to that included between 
any other a, value and its corresponding whole i value. 

Now, we may not have any instrument at hand to read 
the algebraic sum of the areas, but almost any direct-cur- 
rent voltmeter is calibrated to read the average height of 
a positive pulsating emf, and therefore the algebraic aver- 
age of a pulsation emf having plus and minus values. But 
the algebraic average is the area divided by the base, hence 
directly proportional to the area. Then our algebraic aver- 
age reading will be directly proportional to an algebraic 
sum reading of the area. If we take a wave and commute 
it at any points such as a,, we obtain the result shown in b. 
If a direct-current voltmeter be placed in cireuit, we shall 
have a reading directly proportional to the algebraic sum 
of the areas at the right and left of the ordinates at which 
the commutation takes place. Therefore by the preceding 
proposition this is proportional to the integral at that 
point, hence the flux also. This is the theory of the odd 
harmonie method. In the even harmonics eurve c it is 
<learly shown that the above reasoning does not hold true. 
It was completely expressed in mathematical form in the 
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preceding article, but a graphie representation in this review 
will serve to renew the equations in the readers’ mind, be- 
side giving the man whose training has been to prepare for 
research work an actual insight into the working of the 
formulas, which is so necessary in his line of work. 

It is evident that the method as discussed cannot be 
applied to a complete wave in which there are even har- 
monies present. We shall discuss later on in this article 
how this might be accomplished with a special instrument. 

The wave may, however, be commuted and some of its 
components replaced to fit the definition of an odd harmonic 
wave and then eliminate the added matter. Rather than 
develop a formulated mathematical proof, we shall discuss 
the action graphically. Curve d represents a wave in 
which there are both even and odd harmonies, the fun- 
damental, second and third. The first step of the instru- 
ment is shown in curve e. In the last half period of every 
cycle the ordinates are reduced to zero by keeping the 
cireuit open during its time, leaving periodic positive im- 
pulses separated by a time equal to their length. In curve 
f, the impulses are put into alternate plus and minus 
positions, separated as before. It will be noticed at this 
point that, if the impulses were brought together making 
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Fig. 1. GrarHic ANALYSIS OF THE OPERATION OF THE 
HaArMONIC INSTRUMENT. 
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the ends meet, proposition (1) would apply, hence the 
wave could be resolved into odd harmonics. This is not 
possible, but we may fill up the spaces with such curves as 
would not destroy the possibility of our omitting the even 
harmonics from the equation of components and therefore 
apply the method. 

If a periodic second harmonic replace the zero ordinates 
of curve f with the plus and minus values as shown in 
curve g, we arrive at the point where one-half of the even 
harmonic wave is ready to be commuted and receive the act- 
ion of the voltmeter. While we have discussed these curves 
showing the “steps” it is well understood that these trans- 
formations must and do take place simultaneously. Atten- 
tion is directed to the fact that the period of the wave g 
has changed and is no longer 2 i, but 211, which in the 
linear measure of the graphs is equal to four times 3.14159 
+, and from this, g has a frequency of one-half that of d. 
It will be appreciated that for all purposes in practice, g 
may be regarded as a continuous curve and subject to 
formulation, being periodic. More than that, inspection 
will show that sets of ordinates separated by a distance of 
II will have a sum of zero and by corallary (1) only odd 


harmonies are present. Also the ordinates of the plus or 
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minus lobes of the interposed harmonies may be varied 
to make the curve theoretically continuous, that is, tangent 
at the point of meeting on the axis of abscissa. 

When the statement is made that only odd harmonies 
are present the meaning is more nearly this: If the peri- 
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odie wave be resolved into harmonic components, none of — 


the components are even harmonics. It may seem queer 
to say that waves having only even harmonics can be re- 
solved into waves of the dimensions termed odd, but they 
can be, nevertheless. When we consider the original law of 
Fourier which in English is, “Every periodic motion what-_ 
soever may always be considered as the resultant of the su- 
perposition of a definite number of pendular vibratory mo- 


tions, or is always resolvable into a definite number of com- — 
mensurate simple harmonic motions,’ we see that he was 


very particular to make every idea precise and positive ex- 
cept to say that every periodic motion whatsoever is a re- 
sultant of harmonic components. Regarding this Helmholtz 
says, “It is only a mathematical fiction, admirable because it 
renders calculation easy, but not necessarily corresponding 
with anything in reality,’ which shows that his investiga- 
tion has given evidence that it is a method of representation 
and not a truth. In view of these facts the resolving even 
into odd harmonies does not seem unreasonable. The mean 
daily temperature for a year may be resolved into harmonie 
components, but this does not represent a truth in nature. 
However this law may represent a truth in many eases, for 
instanee, if a set of alternators giving a sine wave with fre- 
quencies of f, 2f, 3f, . . . nf, were lined up on the same 
shaft or run at fixed speeds and connected in series with- 
out receiving any external effect, the resultant emf recorded 
and formulated, the components should be the fundamental, 
the second, third, up to the nth harmonic, representing the 
frequencies of the several alternators with their proper 
amplitudes. 


The use of the interposed second harmonie not only al- 
lows the curve to be easily formulated, but it is believed that 
it assists the taking of the volunteer reading. One might 
say that it cancels itself and therefore would give the 
identical result that would be obtained with the blank 
spaces in its place. However, if these impulses were a 
second apart the voltmeter needle action could almost be 
followed by the eye and the closer they are brought together 
the quicker the action until, when they touch, the action 
ceases and the needle becomes steady, the action is lost, 


that is, on commercial emfs the needle is as steady as one © 


would care for. 
vibration. 


The naked eye could hardly perceive any 


The voltmeter function begins with éurve hk. This rep- 


resents the wave after being commuted and as the current — 


flows through the voltmeter. 


In the first place the volt- — 


meter cancels the second harmonie which was interposed, — 
leaving the original curve as shown in 7, but in its com- — 


muted condition. The algebraic average of the positive — 
lobe being equal to that of the negative, hence the ecaneel- 
lation. 


tae 


It is believed advisable to repeat here that statements — 


such as “leaving a portion of a wave standing” and “the 
next steps” only mean that the analysis is divided into 
steps for clearness but the whole process is necessarily 
simultaneous. The result of curve i on the voltmeter may 
be conceived as shown in j. 
directly proportional to the area, we may work with the 


Since the average altitude is — 
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and in the ease of metal filament lamps are more fragile than 
the larger ones. For this reason I always advise the largest 
mits that ean be used with good distribution. 

Lighting by means of long tubes such as the mereury 
vapor and the Moore lamp reduces the number of units 
required and yet retains the advantage of the small units, 
namely a well diffused and uniformly distributed light, if 
properly spaced. Furthermore with these lamps the in- 
trinsic brillianey is low, and the general appearance is 
pleasant and restful. The advantage of the Linolite lamp 
over the round bulb incandescent appears to be that for the 
lighting of desks, pictures, and especially show windows. 
It is possible to produce the effect of a line of light instead 
of scattered points of illumination which for these purposes 
is much preferable. 

Is Wattless Current a Waste? Ans. Ques. No. 228. 

A low power factor indicates a certain amount of lost 
power, or rather ineffective capacity. If we have 100 
amperes flowing under a pressure of 110 volts, and the 
current and voltage are in phase, the power will be 110 « 
100 or 11000 watts or 11 K. W. In this case the power 
factor is 100 per cent. If however the current should not 
be in phase with the emf, but lag 60 degrees behind it, we 
would have a power factor equal to the cosine of 60 degrees 
or 50 per cent., and the power would be 50 per cent. of 11 
K. W. or 5.5 K. W. Now there is a certain wattless cur- 
rent in the sense that since the current is not in phase with 
the emf. it does not count for its full value, but only half, 
and we might therefore theoretically divide the current into 
two parts and say that 50 amperes was effective and 50 
was wattless, since it produced no power. But the term 
wattless energy is incorrect: If it were wattless it would 
possess no energy at all. 

However, there is a waste, ‘and it is as follows: In the 
above case there are 100 amperes flowing where 50 would do 
the work if the power factor were 100 per cent. Now we 
lose the power that it takes to force this extra 50 amperes, 
which. is doing no real work, through the windings of the 
transformer, generator, and over the line, etc. We have to 
get larger machines and transformers, and run heavier 
lines, than we otherwise would. In this ease there is a 
waste, and a serious one. A power factor of 75 per cent. 
is rather below the average for station operation. I could 
not say what expense would be justified to raise it to say 
85 per cent. or 90 per cent. If you have to drive rotaries 
or motor generators at some point, it will certainly be of 
advantage to drive them by a synchronous motor adjusted 
for leading power factor. Otherwise it is a question 
whether the expense of a synchronous machine would be 
justified. A. G. RAKESTRAW. 


Discussion on Synchronous Motor, Ques- 
tion No. 214. 


Editor Southern Electrician: 

I have read with interest the material appearing in the 
July issue on raising the power factor by the synchronous 
motor operated as a synchronous condenser. The method 
given by Mr. Hoke is very simple and plain and is the one 
usually employed. I notice that Mr. Chatfield has en- 
deayored to treat the problem in a different way, endeavor- 
ing to make a theoretical analysis by vector diagram. 
While this is possible, it is as presented by Mr. Chatfield 
very confusing and I believe he has in several instances 
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given the wrong interpretation to the conditions. I would 
suggest that he deal in the vector quantities as K. V. A- 
and K. W., as this will often help to straighten out matters. 
Further A. C. machines depend upon K. V. A. values for 
their capacity rather than K. W. 

One of the conditions which I believe decidedly ques- 
tionable is the subtracting of the 38 H. P. carried by the 
50 H. P. induction motor when considering the system with 
the synchronous motor in operation. According to the 
conditions of the original question, the 38 H. P. motor load 
was to be carried by the synchronous motor, and as this 
38 H. P. represents the energy component of the generator 
output for that motor load, the system or the generator 
is not relieved of it by the installation of the synchronous 
motor. What Mr. Chatfield is driving at and what he 
thought he did was to take account of the inductive load 
eliminated by taking off the system, the 50 H. P. induction 
motor partially loaded. What he should have done was 
to determine the wattless energy due to the motor, sub- 
tracting it from O. A. and then ascertain the value of the 
power factor for the system under these conditions, for 
evidently the power factor will be higher than .718 as he 
calculated for the original case. 

In solving problems of this nature it is always best to 
take the simplest method. A very good way of viewing 
this particular case is to conceive it as two problems. What 
size must the synchronous motor be to raise the power 
factor as desired? Then having determined this value, how 
much larger must it be, if any, to carry a mechanical load 
of a certain amount and take care of the losses. My com- 
ments in regard to this latter question, published in the 
July issue also, cover the points in regard to it. 

H. L. WItuiAMson. 


Discussion on Questions 205, 218 and 223. 


Editor Southern Electrician: 

The discussion of power measurements by Mr. Bates 
and others opens up a very interesting subject, which I 
would like to discuss in a general way and show the rela- 
tion between the various methods taken up. This sub- 
ject is interesting not only because of the various. points 
of discussion incidental to the subject itself but also be- 
cause it is intimately related to two other questions that 
have since appeared, No. 218 and No. 223. I shall discuss 
them all as one subject, as the last two cannot be so well 
discussed separately. , 

The power of any system is given by the equation 
P — EIp, where EF is the voltage and Ip is the power com- 
ponent of the current. If it be direct current, it is all 
necessarily power current, but if alternating, the power 
component is only that in phase with the voltage. This can 
be best illustrated by the vector diagram, Fig. 1: OE repre- 
sent the voltage, OI the current, OIp the power compo- 
nent, and IIp the wattless component of current. OI means 
the length of the line from O to I. By inspection of the 
diagram it will be seen that Ip equals I cos ® where @ is 
the phase angle between I and E. Therefore we get, by. 
substituting for Ip its equivalent I cos &, the equation, 
P — EI cos @ and also IW—Isin ®. This equation holds 
for three-phase systems as well as single, but it is necessary 
in applying it to remember that there are three phases to 
be measured and to see that we get the phase voltage across 
the potential coil and not the line voltage. The phase volt- 
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age may be measured either as Mr. Bates shows in his 
diagram or by tapping the neutral of some Y connected 
machine. If we think the phases are not loaded alike we 
ean test them separately, but one reading is usually suffi- 
cient and we need only multiply it by 3 in order to find the 
total power. 

The necessity for using the false Y will be apparent 
upon inspection of Fig. 2. The three vectors E represent 
the phase voltages and the vectors V represent the line 
voltages. Since the angles at the points of the triangle 
are 60 degrees, the phase angle between E and V is half of 
60 or 30 degrees. By the principles of elementary trigo- 
nometry, the line voltage equals twice the product of the 
phase voltage and the cosine of 30 degrees or V = 2E cos 
30 degrees — (2E \/3)/2 — E \/3, hence E = V/V3. 
The power of each phase equals the product, EI cos ®, so 
the total power will be 3EI cos ®. Therefore P — 3EI cos 
®, or by substituting for E its value V/\/3 we get the equa- 
tion P = (3 VI cos ®)/\/3, which can be simplified to 
P = V3 VI eos 4, by multiplying both terms of the frac- 
tion by \/3. We see therefore that the power is equal to 
3 EI cos @ or \/3 VI cos &, where E is the phase voltage 
measured from any line to the center of a Y connected 
machine, (or set of resistances) and V is the line voltage 
measured between any two lines. 


WATTMETER 


ELECTRICAL RELATIONS IN 3-PHASE CiRcuITS. 


A wattmeter will give a reading equal to EI cos X where 
KE is the potential or voltage applied to the potential coil, 
I is the current in the current coil and X is the phase angle 
between K and I. This reading would not necessarily rep- 
resent the power of a circuit because E might come from a 
different circuit than I and certain peculiarities of connec- 
tion might give the wrong value of X. This would be the 
case if the meters were connected as Mr. Hayward sug- 
gests, but although the individual readings do not represent 
the power of any circuit, yet it can be proven mathemati- 
eally that the sum of the readings is equal to the total load. 

With Mr, Hayward’s connection the eurrent T is the 
phase current but the voltage is not the phase voltage E 
but is the line voltage V and is 30 degrees out of phase 
with E, see Fig. 2. It will also be seen from inspection 
of Fig. 2, that the phase. angle between I and V is 30 
degrees plus @ in one case, and is 30 degrees minus ® in 
the other. Therefore the two readings will be VI cos (30° 
— @) and VI cos (30° + ©). Transforming these two 
phase angles by the rules of elementary trigonometry we 
get, VI (cos 30° cos & + sin 30° sin ®) and VI (eos 30° 
cos 6 — sin 30° sin &). Adding them together, the sine 
terms cancel out because of the difference of sign (— and 


+) and. we get as the sum, 2 VI cos 30° cos & As the 
cosine of 30° equals \/3/2, the sum will be (2 VI V3 eos 
)/2, or \/3 VI cos &. This last quantity is the same as 
obtained by Mr. Bates’ method and proves that both will 
give correct readings. 


Discussion of Diagram by Mr. McCoy. 


A vector representation of Mr. McCoy’s diagram in 
the July issue is shown in Fig. 3. For the sake of simplie- 
ity I have assumed that the trarisformer ratios are one to 
one. The current coil is connected in phase C and the po- 
tential coil between A and B. This connection would ordi- 
narily give Vb as voltage, which is (90 — @) out of phase 
with the current, but by reversing vector Va, which means 
reversing the transformer secondary as Mr. McCoy shows, 
we get L as voltage, since L is the vector sum of Ve and 
Va after Va has been reversed. Inspection of the figure 
will show that L/2 equals Veos 30° or V V/3/2 and there- 
fore L equals V \/3 and it is in phhse with the phase volt- 
age He, and so is ®° out of phase with I. The reading will 
then be LIcos@ and since L equals \/3 V, itis v3 VI 
cos @. 


Therefore it appears that this connection will also give 
the correct reading. The point of special importance to be 
noted is the necessity for reversing one transformer second- 
ary. If this is not done the voltage will be V instead of 
1.732 V (3 V) and the phase angle will be (90 — @) in- 
stead of &. This last should be carefully noted because it 
has an important bearing on question No. 218. I would 
suggest that the reader compare the vector diagram in Fig. 
3 with Mr. MeCoy’s connection diagram. 

Referring again to Mr. Hayward’s method it is instrue- 
tive to note the different readings obtained with balanced 
load and different power factors. The readings are VI cos 
(30° — ®) and VI cos (30° + 6) sg0 it is easy to see 
why the readings depend upon the value of ® and do not 
necessarily indicate unbalanced load when unequal as Mr. 
Rakestraw states in his answer to question No. 223. Un- 
equal values of I would of course effect the relative read- 
ings, but the load is not likely to be unbalanced sufficiently 
to cause this effect to be at all comparable to that caused 
by the change of ®. We can investigate the question by 
giving different values to ® and noting the resulting read- 
ings. Thus if @ is zero we have VI cos (30 — 0) and VI 
cos (30 + 0) which are of course equal to VI eos 30° or 
(VI V/3)/2 and the sum will be \/3 VI. 

We therefore see that if the current is equal (as read 
by an ammeter) and the wattmeter readings are also equal, 
it shows that ® is zero, and the power factor is unity. Itf 
& is 60° (power factor 50%) the readings will be VI eos 
90° and VI cos (— 30°) or zero and VI \/3/2, because the 
cosine of 90 is zero and the cosine of 30 or —30 is 3/2. 
It will be found in both these cases that the sum of the 
readings is \/3. VI cos @, as it should be. Also the first 
reading becomes negative when the value of ® is greater 
than 60°, because the cosine of any angle between 90° and 
180° is negative. If the load is not balanced we may 
assume that Ia equals KIe where Ia is one value of current, 
Ie is the other and K is the ratio between them, which can 
be found from the ammeter readings. Then if the readings 
of the wattmeters are the same we have VIa cos (30° + ) 
= VIe cos (30° — ), or VKIe cos (30° + ©) = Vie 
cos (30° —q@) and cancelling out Vie, we get K eos (30° 
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area and imagine it thus: The voltmeter subtracts the 
minus area from the positive and leaves that which is 
shown by full lines in j. The flux is proportional to the 
area of j, which is given its relative value in k by the 
heavy ordinate, having a minus sign given us from the 
equation relating to emf and flux. 

To obtain a complete flux curve, we can by this method 
integrate only 180 degrees with one arrangement of con- 
nections. If it is known that both positive and negative 
lobes are similar, one set of readings will suffice. The first 
180 degrees obtained will be plotted in position and then 
plotted with its time reversed as shown in 1. There are 
several ways of assisting one in deciding about the sym- 
metry of a wave, for instance, a direct-current voltmeter 
thrown across the line would show whether or not the 
area of the negative lobe equaled that of the positive. If, 
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however, no information whatever can be obtained other 
than to know that the current is periodie (if the cireuit is 
known this is known) the surest procedure is to integrate 
with the instrument both lobes separately and then plot 
them in position. It is evident that the flux wave should 
plot out a continuous curve by this method. 

THE SPECIAL INSTRUMENT. 

An instrument might be designed to do the work indi- 
cated by the dotted lines in d. The reversing mechanisms 
beginning together at the point pi, the initial position 
would allow the unchanged emf to go through the meter. 
The commuting mechanisms then diverge with a fixed 
ratio, giving all like sections the same algebraic sign. This 
is the result obtained in b. But this would work only 
when even harmonies are present and the positive and 
négative lobes are similar. 


Alternating Current Engineering. 


(Contributed Exclusively to SouTHERN ELECTRICIAN) 


BY WILLIAM R. BOWKER. 


REVIOUS mention has been made in the parts of this 
article preceding this one, to the theory and practical 
generation of polyphase currents. It is now advisable and 
essential that this branch of the subject be gone into some- 
what more in detail, with the object of attaining a clear 
understanding of a rotary or rotating magnetie field. 

Before dealing with this subject, however, it is desirable 
to again deal with the generation of polyphase curreuts. 
Figs. 44 and 45 present two outline diagrams of a polyphase 
generator in its most elementary form, assembled with three 
coils or bobbins of wire A, B and C set equidistant (120 
degrees) apart and forming the armature shown as revolving 
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STAR CONNECTION 
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Fic. 44. Turee Puase Generator Star WITH CONNEC- 
TION; Fig. 45. TuReE PHase Generator Mes (DELTA) 
Wire CONNECTION. 


in a clockwise direction between the north and south poles of 
a two pole dynamo. 

In Fig. 44 is shown the ends of the coils connected in 
three-phase star in which one end of each of the three coils 
A B C are brought to a common junction J. Fig. 45 shows 
the three coils connected in delta. The three free end con- 
nections are each brought to a slip ring on which presses a 
brush at b, c, and d. Obviously in practice the three slip 
rings would be mounted on one shaft, but they are here 
shown separated for clearness of description. This arrange- 
ment as shown would be impossible in practice if se 
assembled. 


$3 


From the previous information set forth at the beginning - 


of this article, in reference to the theory of generation of a 
eurrent of electricity, it is understood that the electro-motive 
force in the coil A Fig. 45, is increasing in value, while that 
in B. is diminishing, but generated in the same direction as 
that in coil A, as shown by the arrowheads. At the same 
time, the value of the emf in coil C is decreasing, being 
eenerated in an opposite direction to the currents circulating 
in coils A and B. It must be remembered that the emf and 
current increase in value to a maximum at 90° and 270° 
positions and decrease after passing it, to a minimum at 
180° and 0° and flow in opposite directions when cutting 
the lines of force from opposite directions. 


Obviously as the armature revolves, each separate coil A, 
B and C. will pass through the same relative positions, thus 
generating the same cycle of alternations and emf, but they 
will attain the maximum and minimum and _ intermediate 
values at different instants of time, owing to the angular 
spacing (120°) of the coils, relatively to the 90°, 270°, 0° 
and 180° positions. This giving rise to a current and emf, 
differing in phase, producing in this case a three-phase eur- 
rent differing in phase by one-third of a period that is 120° 
which is one-third of 360°. 

Further it is realized that while the coils A and B (for 
both Figs. 44 and 45 in the positions as there shown) are 
delivering current to the lines to which they are connected, 
at that same instant the coil C is receiving current from the 
line and this is equal in amount or numerical value to the 
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sum of the currents in A and B. The currents from A, B 


and C are intermediate in phase and obviously if the current — 


in C at any particular instant is equal to the sum of the 
eurrents in A and B, then the value of the current in A or 
B will at the same instant, be equal to the difference of those 
in B and C and A and C respectively. 

It should be clear then, that at any particular instant, one 
line may be carrying a positive current equal in magnitude 
to the sum of two negative currents in the other two lines, 
while an instant later two lines would be carrying a positive 
current equal in magnitude to the negative current carried 
by the third line and so on. The emf and current in all 


three lines are of course alternating but differing in phase by 


one third of a period. 

In Fig 46, a simple diagram is shown of a single-phase 
generator, transmission lines and power utilization by meang 
of a synchronous motor. The generator consists of an iron 


ring, over each half of which is coiled a number of convolu- 
ee { 


GENERATOR MOTOR( SYNCHRONOUS) 
Fig. 46. PrInciptes or SINGLE-PHASE TRANSMISSION. 


tions of wire, which represents the generator armature, and 
a revolving field magnet. If this magnet is caused to rapidly 
rotate, it generates currents of electricity by electro-mag- 
netic induction in the coils while they are being cut by the 
magnetic field. The strength and direction will vary accord- 
ing to the relative position and proximity of the north and 
south poles of the revolving magnet to the fixed armature 
coils. . 

If the ends of the windings are connected as shown, the 
free ends led to transmitting lines (two for single-phase as 
shown), and the lines deliver the current to the stator 
primary of an exactly similar machine as the generator, the 
ingoing and outgoing currents will produce north and south 
magnetic polarity in the stator coils of the motor. By 
mutual induction the rotor field magnet will be reacted on 
(if previously rotating at synchronous speed) dragging it 
around and causing it to revolve in synchronism with the 
generator revolving magnet. 

The strongest currents will be induced along the line xx 
that is at the 90 and 270 degree position of the generator 
coils; and the greatest mechanical torque, due to the mag- 
netic dragging effect, will occur along the line xx in the 
motor. A generator and motor constructed as shown would 
not be suited to practice, owing toa tendency to pulsate, 
eaused by the great variation in current strength and 
mechanical torque, resulting from the unequal actions and 
reactions, due to the absence of symmetry throughout the 
electrical and magnetic system. 

If we take the same iron circuit, and assemble on it four 
coils A, A, and B, B, or bobbins of wire as shown in Fig. 47, 
set at an angular displacement of 90° apart, and cause the 
field magnet to revolve (generator side) it will on successive- 
ly passing the coils A, A, and B, B, induce in them alter- 


nating currents which attain a maximum and minimum emf 
and current strength every 90°, that is one quarter of a 
revolution. This will give rise to two-phase currents, whose 
phase difference is one-quarter of a period and said to be in 
quadrature. These alternating currents, although differing 
in phase, will be of equal strength and the same relative 
angular positions of the coils and field magnets. 

If these currents are led out of the armature and con- 
nected to four live wires, transmitted and delivered to a 
machine similar to the generator, they will in flowing in- 
duce in the iron core on which they are wound an oscillatory 
magnetic field of north and south polarity which varies in 
strength and reverses in polarity. In revolving, the iron core 
produces what is known as a rotating or rotary magnetic 
field by its mutual inductive action and reaction on the rotor 
magnet drags it around or causes it to revolve. The mag- 
netic drag is so great that it exerts a mechanical torque and 
is capable of performing mechanical work. 


GENERATOR 


MOTOR 
Fig. 47. Princienes or Two-Puass TRANSMISSION. 


In the generator, the revolving field magnet, by electro- 
magnetic induction generates currents of electricity in the 
coils A, A, and B, B, which when received by the motor and 
introduced at A, A, sets up an oscillatory magnetic field, a 
north pole increasing in strength being produced at A, Fig. 
47, and a south pole at A, gradually decreasing in strength 
reverses in direction. The same takes place at B, B, and 
these polarities being produced at a quarter period time 
interval, combine and result in giving a rotary magnetie field, 

This arrangement would as before in Fig. 46, tend to be 
too pulsating in action, and to overcome this, the machine 
could in practice be so constructed that the generator arma- 
ture and motor stator cores be wholly wound or covered 
with suitable conductor coils or convolutions of wire. In 
place of a two pole revolving field magnet in the generator 
and a two pole rotor magnet, it would be so built and assem- 
bled as to conform to a magnet composed of several poles, 
thus multiplying the number of alternations, increasing the 
frequency, and rendering the inductive action and reaction 
more continuous throughout the combination, thus obviating 
providing the essential condition of smooth working. 


A Correction.—In my article on “Alternating Engi- 


neering” published in the June issue, page 234, first col- 
umn, the latter part of the description referring to Fig. 40 
says, “Its armature being wound with a double cireuit to 
bring about this transformation, ete.” This is rather am- 
biguous and may create an erroneous impression of what 
is intended. It should read, “The converter armature is 
wound as a single armature, similar to an ordinary direct 
current generator, but there is a circuit arrangement at each 
end, one for the direct current, and the other for the alter- 
nating current. WM. R. BOWKER. 
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The Design and Operating Features of 
the Single-Phase Repulsion Motor. 


BY C. H. SCOTT. 


ANY central stations and isolated plants find it both 

/ convenient and economical to combine their lighting 
and power loads on single-phase circuits. To successfully 
build up this dual field, a single-phase motor is required 
whose design and operating characteristics will allow favor- 
able comparison with the starting torque, maximum over- 
load capacity, efficiency, power-factor, mechanical sim- 
plicity and general reliability of the polyphase induction 
type. On this account the single-phase repulsion motor 
has many interesting features. We reproduce therefore 
material appearing in the General Electric Review taking 
up the electrical characteristics of this type of motor as fol- 
lows: 

The resistance-reactance type of motor is already so well 
known as to need but a moment’s comment. This motor 
will continue to fill those service requirements for which it 
was specifically designed, that is, constant speed duty 
and the acceleration of loads requiring light or moderate 
starting torque up to 150 per cent. of normal. 

For variable speed service and to accelerate loads whose 
static friction or inertia demands a reserve of torque in 
excess of the inherent limitations of the “split phase” or 
resistance-reactance motor, the repulsion type has been 
developed. 

DESIGN THEORY OF REPULSION MOTOR. 

The leading characteristics of the direct current series 
wound motor operating through a wide range of speed and 
torque, are well known. This type has, however, no in- 
herent speed regulation and its use is consequently confined 
either to fixed loads like fans or pressure blowers, or to 
varying loads where the motor controlling device is con- 
stantly under the operator’s guidance. The speed, torque 
and load characteristics of the commutator series alternating 
eurrent motor is distinctly analagous to that of its direct 
current prototype, and this design therefore fails to meet 
the requirements of constant speed service; this service 
demanding a motor that will maintain good regulation 
after having once been brought up to speed, with torque 
values increasing at satisfactory efficiency as speed de- 
ereases. In other words, the characteristics of a motor for 
constant speed service should approach those of the direct 
eurrent compound motor having the usual proportion of 
series field winding. 

The repulsion induction motor possesses this eombina- 
tion of series and shunt characteristics; namely, a limited 
speed, with increase of torque with decrease in speed. To 
secure the necessary starting torque in the straight repul- 
sion motor, a direct current armature is placed in a mag- 
netic field excited by an alternating current and short cir- 
euited through brushes set with a predetermined angular 
relation to the stator field. To-further improve the operat- 
ing characteristics of the plain repulsion motor, a second 
set of brushes, viz., the compensating brushes, is placed at 
90 electrical degrees from the main short circuiting brushes, 
or energy brushes. The compensating field is auxiliary to 
the main field and impresses upon the armature an electro- 
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motive force in angular and time phase with the electro- 
motive force generated by the main field. In addition to 
correcting phase relation between current and voltage, thus 
giving approximately unity power-factor at full load and 
power-factors closely approaching unity over a wider range 
of load, the compensating field serves to restrict the maxi- 
mum no-load speed; and also permits, where varying 
speed service is involved, slight increases over synchronous 
values. The compensated repulsion induction motor is 
capable of operating either above or below synchronous 
speed, and possesses heavy starting torque and high power- 
factor at all loads, as well as excellent efficiency constants. 
This motor has no tendency to spark or flash over, since 
the armature coils successively short circuited by the energy 
brushes are not inductively placed in the magnetic field and 
have consequently only to commutate their generated 
voltage. 
POWER-FACTOR. 


The importance of power factor, that is, the relation of 
true to apparent power, in an alternating current circuit 
and its effect upon both generator capacity and voltage regu- 
lation demand the most careful consideration in all cases 
where electrical apparatus of an inductive nature, such as 
are lamps, static transformers and induction motors, is to be 
employed. While the belief is current that a decrease in 
power-factor from unity value does not demand an increase 
of mechanical input, this is not strictly true, since gener- 
ator and line losses become larger with decrease in power- 
factor and manifest themselves as heat, the waste energy to 
produce this heat being supplied by the prime mover. 
Apart from the poor voltage regulation of alternating 
current generators requiring abnormal field excitation to 
compensate for low power-factor, a part of the station’s 
rated output is rendered unavailable and consequently pro- 
duces no revenue. The poor steam economy of underload- 
ed engines is also a serious source of fuel waste. 


Careful investigations have shown that the power- 


factor of industrial plants using induction motors of various 


sizes, with changing load cycles, averages between 70 and 
80 per cent. For plants supplying current to underloaded 
motors, a combined factor as low as 50 per cent. might be 
Since standard generators are seldom designed 
to earry their rated load at less than 80 per cent. power- 
factor, the net available generator output is therefore con- 
siderably reduced. 

With repulsion induction motors of mixed sizes, operat- 
ing between 34 and full load, the combined plant power- 
factor should equal or exceed 90 per cent. At half load, 
this combined value should not be less than 85 per cent. 


STARTING CURRENT AND TORQUE. 
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To render efficient service, single-phase motors must be ° 


able to develop sufficient turning moment, or torque, to 
accelerate from standstill loads possessing large inertia or 
excessive statie frictions, such for example as meat chop- 
pers and grinder, sugar or laundry centrifugals, heavy 


6¢ 


SOUTHERN ELECTRICIAN. 


punch presses and group driven machines running from 
countershafts with possibly over-taut belting, poor condition 
of alignment and lubrication, ete., ete. 

The starting torque demanded by the average type of 
industrial drive will be found to vary between 100 per cent. 
and 300 per cent. of normal. The repulsion induction motor, 
if started by directly closing the line switch, will develop 
from 250 per cent. to 300 per cent. full load torque, with 
current in like proportion. 

From standstill these motors attain full speed under 
load in from two to five seconds, with normal frequency 
and voltage. The motors are ordinarily fused for 200 per 
cent. of normal full load current, exception being made for 
special service conditions where the percentage of starting 
to full load torque is excessive. As a general rule, starting 
boxes are not required up to and including the 2 horse- 
power sizes, while from 2 to 5 horsepower the use of a 
rheostat is optional, depending upon the degree of care to 
be exercised in maintaining voltage regulation. Starting 
boxes should preferably be used on the 7.5, 10 and 15 horse- 
power sizes, especially where light and power circuits are 
combined. 

If motors of 2 horsepower and larger are installed on 
the same secondaries with are or incandescent lamps, or 
where it is otherwise deemed essential to minimize current 
rush at starting, the use of a rheostat will secure full load 
torque with 225 per cent. full load current. 

Owing to the exceedingly high power factor of the re- 
pulsion induction motor, current values, both at starting 
and full load, are markedly below those of other single- 
phase induction motors. If we compare, say a 3 horse- 
power repulsion motor with a 3 horsepower squirrel cage 
motor, each having a full load efficiency of 77 per cent., we 
shall find that the first motor, which we will designate as 


“A” motor, has a tested full load power-factor of 98 per 
cent., while the second motor, which we will eall the “B” 
motor, has a tested full load power-factor of 80 per cent. 
Both motors are guaranteed to develop full load torque with 
214 times full load current. On this basis motor A will 
require 31.5 amps. and motor B, 36.5: amps. The example 
should clearly indicate that the proper method to determine 
the perferable motor should always consider true ampere 
values rather than percentage of starting current to full 
load. In the case at hand, motor A will develop the same 
torque with 87 per cent. of the current required by motor B. 


APPLICATION OF REPULSION MOTORS. 


Repulsion induction motors are entirely automatic and 
may be thrown on the line without the use of rheostat, 
clutch coupling, or other external starting device. They are 
particularly suitable for operating refrigerating machines, 
air compressors, house pumps or other similar apparatus 
where a float switch or pressure regulator is used to close 
or open the supply cireuit. Should the power service fail” 
and the motor switch remain closed, these motors will not 
be injured in the slightest degree when the power on the 
line is resumed. Furthermore, no damage can result by 
opening or closing the line switch when the motor is at any 
point in its eyele of acceleration or deceleration. 

Repulsion induction motors safely permit carrying very 
heavy overloads without sparking, down to or near stand- 
still. This invaluable feature is not attainable with single- 
phase motors operating at full speed as induction motors, 
since upon excessive overload the motor will decelerate to 
the point where the automatic switch opens. A critical 
point may therefore exist where such a motor will hunt and 
become unstable, burning its switch contacts and other- 
wise causing trouble. 


The Telephone Substation. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY L. 0. SURLES. 


we originally the receiver as we know it today 
was used as both a receiving and transmitting in- 
strument, it was soon evident that for the telephone to be a 
commercial success, a more efficient transmitter must be de- 
vised. Three means of producing electric waves in relation 
to sound waves are known, based on the following princi- 
ples: Electro-magnetic, electro-statie induction and micro- 
phonic contact. Now, the receiver used as a transmitter 
is of the electro-magnetic class. Probably its inability to 
produce electric pulsations of sufficient magnitude to make 
a good transmitter, is that the volume of the diaphram is not 
great enough to strengthen the inductive action and still 
be sensative enough to the voice vibrations to record them. 
As only a small percentage of the energy of the sound waves 
reaches the diaphragm, the true value both as regards energy 
and wave form, is still further reduced. Therefore, not 
more than one percent of the energy generated at the send- 
ing end of the line is received as sound at the recelving end. 
As the electro-static transmitter brought out by Mr. 
Edison was limited to the shortest lines and could only be 
used under very favorable conditions, the details will’ not 
be covered here. However, it consisted of an arrangement 


of condenser plates behind the mouthpiece which vibrated © 
with the sound waves, thus varying the capacity of the cir- ’ 
cuit. The articulation of this type was excellent, and like 
the electro-magnetic type could be used as both transmitter - 
and receiver. To provide a source of current which could 
be boosted to sufficient power by the vibration of a dia- 
phragm, an independent supply had to be devised, the con- 
trol of which was regulated by the vibrations of the dia- 


» phragm. In other words, a relay or transformer operated | 


by local current supply which would supply to the line a 
stronger current with the same proportionate value as the 
original sound waves produced at the diaphragm. The tel- 
egraph relay operating the sounder at the distant station is 
a simple example of the principle involved. 

The basis of the modern transmitter lies in the facet 
that considerable resistance exists in a circuit where there 
is imperfect contact between two or more of its parts. 
This resistance is decreased when pressure is applied, and 
this is virtually the action of the old Blake transmitter in 
which a diaphragm of sheet iron rested against a globule 
of platinum which in turn was in contact with a earbon 
button. The platinum and earbon being connected with the 
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eireuit and forming the variable resistance which was nee- 
essary to promulgate the undulating currents so necessary in 
transmission of speech by means of the electric current. 

Later carbon balls, pencils, and even diaphragms were 
introduced in various forms and combinations with increas- 
ing success, developing from the single contact electrodes to 
the multiple contact type. It was found that the more 
multitudinous the contacts the more sensative the action, 
until by reducing the size to a mere coarse powder-like ear- 
bon, and inereasing the number of contacts that the ideal 
transmitter sought was being brought nearer perfection. 
This brings us down to the Hunnings transmitter, which 
was the forerunner of the kind most widely used today and 
in which the original Hunnings principle is still evident 
in substanee, that is, the carbon electrodes separated in a 
small chamber by a short space, in which a small quantity 
of granular carbon is placed. We now know this as the 
“Solid Back” transmitter so familiar to all. 

The four essential parts of this type are: (1) The base 
plate which forms the substantial support for the diaphragm 
and mouthpiece, (2) the diaphragm, (3) the bridge and, (4) 
the carbon cup or capsule which constitutes the variable re- 
The front electrode has free motion and 
is rigidly attached to the main diaphragm. The specifica- 
tions of a first class transmitter are, (1) that it shall be 
of compact, substantial and durable construction, (2) the 
variable resistance cell shall be air-tight and moisture proof; 
(3 )the diaphragm shall have free motion and yet properly 
damped to eliminate excessive side noises, (4) it shall not 
be subject to “packing” or unnecessary heating; (5) it 
shall be equally capable of being used on both long and short 
lines with uniform efficiency. 


THE INDUCTION COIL. 


The receiver originally used alternately as receiver and 
transmitter, was the direct cause of the search for an effi- 
cient transmitter with greater latitude and power. This 
having been accomplished, still greater development was 
sought whereby the comparatively feeble voltage of the bat- 
tery would be increased sufficiently to overcome the resist- 
ance of the line and deliver the voice currents at a greater 
magnitude. In order to do this, a step-up transformer 
was introduced into the circuit. Telephone men know this 
as the induction coil. 

The construction consists in taking a core of iron, usually 
composed of a number of soft iron wires formed into a 
rod, and provide it with heads as for an electro-magnet. 
Between these heads is wound two distinct circuits. For 
use with local battery, it is customary to wind the primary 
nearest the core and of larger wire and fewer turns than the 
secondary, which is wound over the primary and well insu- 
lated therefrom. Terminals are provided by which connec- 
tion may be made with the windings. The transmitter is con- 
nected to the primary circuit while the receiver and line are 
connected to the secondary. The undulatory currents set 
up by the transmitter are transformed into an alternating 
eurrent of much higher tension than that in the local cireuit, 
the receiver at the distant station being connected to the 
line cireuit, receives the boosted waves in a much greater 
amplitude. This gives louder articulation at the receiving 
station. 

The relation of the wave in the secondary is so near that 
in the primary that the difference is inappreciable, the va- 
riation being nearly in proportion to the number of turns 
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in the secondary. Line losses in transmission are propor- 
tional to the square of the value of the current in the pri- 


-mary, and the energy transmitted is proportional to the 


product of the voltage and amperage. ‘hus, if we reduce 
the current and increase the voltage, the same efficiency of 
transmission will be accomplished with less loss. 

Due to arcing of the carbon particles in the variable re- 
sistance cell of the transmitter, only low voltages are prac- 
tical but by means of the induction coil we are able to trans- 
form the low voltage and comparatively high amperage of 
current in the local cireuit into high voltage and small 
amperage in the secondary cireuit. As the voltage is the 
factor which overcomes the ohmie resistance of the line, the 
current vibrations are delivered at a much more desirable 
strength than if no induction coil were employed. As to 
the coil to secure the demands placed upon it and operate at 
the highest efficiency in connection with the cireuit with 
which it is connected, quite a latitude of successful operation 
accompanies the average design of coil. To secure the best 
results it should be designed and proportioned with due re- 
gard to the type and resistance of transmitter, kind of re- 
ceiver and strength of primary current to be employed in 
its operation. 

Extensive experiments are usually made after these other 
factors are decided upon and a number of coils of different 
proportions in the resistance and number of turns of the pri- 
mary to that of the secondary, until the best efficiency is ob- 
tained. The coil for use with those particular conditions is 
then designed accordingly. There are, therefore, no set rules 
by which a coil may be designed. Usually, however, in coils 
for use with local battery the primary winding is nearest the 
core, while in common battery work the reverse is the ease. 

The specifications surrounding the mechanical design 
are of no less importance than those of the electrical design, 
and that eoil which nearest arrives at the requisites of both 
factors is considered ideal. A large amount of mutual in- 
ductance, with as little impedence, requires that the pri- 
mary be of large sized wire, with a fair sized core of a suf- 
ficient length to permit of the necessary number of turns 
being laid as close as practicable to secure perfect insula- 
tion. Silk covered wire is preferable to cotton covered; wire 
to be continuous with splices, even and uniform wind- 
ing, insulation between secondary and primary to consist of 
four layers of paraffined paper, and two in the middle of the 
secondary, terminals should be strong and rigidly connected 
to the head as not to loosen. The core should be of the soft- 
est annealed Swedish iron wires, varnished fiber heads are 
preferable to wood and mountings are provided to suit the 
different sets with which they are to be used. This subject 
is to be continued in the next issue. 


iNine Thousand N. E. L. A. Members. 

The brilliant and successful administration of W. W. 
Freeman, as president of the National Electric Light Asso- 
ciation, came to a close June 30 with a total of no less than 
9,214 members. He began his term with a total of 5,736, 
which would give a gain of 3,478 for the 12 months. This 
is, of course, unprecedented in the annals of engineering 
bodies, but it is believed that the coming year under Presi- 
dent Gilchrist may see the figures matched, as there is a 
strong movement on foot in all parts of the country toward 
the formation of company sections and the affiliation of 
State associations. 
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Installing and Operating D. C. Plants. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY L. A, COLE. 


HE purpose of this article is to take up the installa- 

and operating features of small direct current equip- 
ments. While the subject may be familiar to a large num- 
ber of readers, the importance of some of the features men- 
tioned will warrant a review. Proper installation of gen- 
erating equipment determines to a large degree its suc- 
cessful operation. It is due to the fact that the small 
equipment is often neglected on this score that the writer 
is going into details of the why and wherefore of connec- 
tions and operating methods. 

Beginning with the switchboard, Fig. 1 illustrates one 
for a mixed service, with three power panels and two light- 
ing panels. The instruments necessary are three ammeters, 
one voltmeter and at the top of the board, three cireuit 
breakers. On account of the nature of their service and 
the fire underwriter’s regulations, switchboards are con- 
structed of a fireproof material, that most tsed being mar- 
ble, or slate slabs. In locating a switchboard, a place 
should be selected where there is no danger of fire, con- 
venient for operation and so placed that an electrician ean 
work behind it, on connections. No instruments or switches 
should be placed nearer than eighteen inches from the 
floor and no steam or water pipes should run over or along- 
side the board. Switchboards or the slabs are usually 
bolted to an angle iron frame such as shown in Fig. 1. 
The usual design and arrangement of switchboards is such 
that all switches, volt and ammeters, wattmeters, and cir- 
cuit breakers are placed on the front with all connections 
on the back, and the generator panels separated from the 
feeder panels. The bus-bars are usually constructed of flat 
copper bars resting on brackets bolted to the back of the 
These brackets should’ hold the bus-bars very rigid 
The 


slabs. 
about six to ten inches from the back of the panels. 
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switches should be so constructed that connections lead back 
through the slabs and pass through the copper bars, held 
by nuts on each side of these strips. All switches should 
be so placed that gravity will tend to open rather than to 
close them, also on constant potential systems, the switches 
should make and brake readily as well as quickly so as to 
keep the contacts from burning by ares when the switch is 
opened or closed when under heavy current. 

It is customary to fasten rheostats to the back of the 
switchboard allowing the stem to project through to the 
front and operate by a hand wheel. All automatic eut- 
outs, that is, fuses and cireuit breakers should be placed 
on each feeder leaving the feed panel or board. When the 
feeder is to be used for incandescent lights, fuses can be 
used with the first cost much less. When motors are to be 
operated from a feeder, however, a circuit breaker should 
be used to take care of the sudden and excessive call for 
current to which all motor circuits are constantly subject. 

When running street lighting circuits, lightning arrest- 
ers should be placed on each side of every overliead circuit 
leaving the building and should be mounted upon non-com- 
bustible bases so constructed that an are will not be main- 
tained after a discharge has passed these arresters. It 
should be placed in an easily accessible place and clear 


of combustible material, also as near as possible to where 


the wires leave the building. A permanent ground connec- 
tion should be made of heavy copper wire, using nothing 
less than No. 0 or 1 B. & S. gauge, and run in as straight 
a line as possible, soldered to a piece of copper bar, the 
end being buried deep into moist earth. On out-going 
A. C. cireuits a chock coil is often introduced on the eir- 
cuit between the arresters and the generator which practi- 
cally offers little resistance to the passage of the generator 


iuceo) ale 


SWITCHBOARD CONSTRUCTION AND ARRANGEMENT. 


Aucust, 1911. 


ya ae, 


al 


« 
‘ 


Aucust, 1911. 


eurrent but has a retarding influence on a lighting dis- 
charge and makes the ground connection a much easier 
path for travel. 

Among the other instruments necessary for a switch- 
board are the recording wattmeter, which records and ac- 
counts for the output of the dynamos or generators, and 
should be placed on the front of the board at a height to 
admit of reading easily and accurately. 

When compound wound generators are operated in par- 
allel, the ammeter should be placed in series with the. lead 
which comes direct from the brush of the generator and 
not from the series coils or field winding as all the current 
would not be indicated by the ammeter, part being at times 
taken off by the equalizer connections. Fig. 2 shows the 
switchboard connections and location of the necessary con- 
trolling instruments such as are usually required for the 
operation of one dynamo used for incandescent lighting. 
The connections of a compound wound dynamo and the 
manner in which the simple shunt wound generator is con- 
nected differs but slightly as both dynamo leads are at- 
tached directly to the brushes. As here shown the am- 
meter is placed in series with the brush lead. While in a 
single unit switchboard it would make no difference, if 
another machine and another panel is installed so as to 
operate two dynamos in parallel with equalizer connec- 
tions, such arrangement would make it unnecessary to make 
changes in instrument connections from those shown. In 
Fig. 2, one dynamo lead is connected to the lower right 
hand terminal of the main or dynamo switch at F, which 
is the lead from the end of the series field coils, generally 
ealled the series lead. The brush lead is connected to the 


Fig. 2. Wiring DiacrRamM FoR SINGLE MACHINE. 


main switch at C. When the main switch is closed the cir- 
cuit is closed on ten bus-bars through ammeter A. The third 
wire or rheostat connection is run from the free end of the 
shunt field coil to the resistance box at K, with a wire from 
the resistance box at L to the brush side of the line at C, 
completing the shunt field circuit. The object of making 
the field connection below the switch is so that the mag- 
netism of the machine may be built up and maintained 
independently of the opening or closing of the main 
switch. Another reason is that it is bad practice to quickly 
open a shunt field cireuit on account of the inductive dis- 
charge which follows the break, liable to result in a 
breaking down of the insulation of the shunt field winding. 
There are methods provided for preventing this, as dis- 
charging through a resistance or coil. 

The manner in which connections for generators to be 
Tun in parallel are made is shown in Fig. 3. These con- 
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nections are similar to Fig. 2 with the exception of the 
voltmeter, the voltmeter wiring being so arranged that by 
means of the switch M, the voltage of each dynamo may 
be indicated by the same voltmeter. This is necessary, 
however, only when building the voltage of the second 
dynamo after the first has been running. The equalizing 
connection shown is for the purpose of maintaining equal 
voltage at the two dynamos and is employed when com- 


“EQUALIZER 
Fig. 3. Wiring DraGRAM FOR Two MACHINES IN PARALLEL. 


pound wound generators or dynamos are used. To parallel 
two machines as show in Fig. 3, proceed as follows: After 
the dynamos have been started and are running steadily 
at their normal and rated speed, by means of the right 
hand rheostat build up the voltage to the desired point 
and close the right hand dynamo switch, then close enough 
lighting cireuit switches to place a fair load on the dynamo 
as indicated by the ameter A. By means of the left hand 
rheostat and alternately shifting the voltmeter switch make 
the voltage of the left hand dynamo exactly equal to that 
of the other, then close the equalizer switch and the left 
hand dynamo switch watching the ameter A, which should 
at once take part or about half of the load, the two ameters 
indicating about the same. The remaining iighting and 
power circuit switches may be closed and the load equalized 
by moving the arms on the rheostat. 

When a shunt wound generator is being operated, the 
starting should be as follows: Run the generator for a 
time at low speed without load and with all switches open. 
Go over the machine carefully and study it mechanically, 
seeing that it runs smooth, and all oil gauges show the 
proper amount of oil. If everything is satisfactory eut 
in all of the field resistance and close the field switch, then 
gradually bring the machine up to the required speed and 
also adjust for proper voltage. Set the brushes at a 
point where there is so sparking, put in the cireuit breaker 
and the main switch and bring the load on gradually, ad- 
justing the field rheostat to balance the drop in the voltage 
due to the increase of the load. If the dynamo or gener- 
ator does not build up, it has either lost its residual mag- 
netism or the fields are not connected properly to the arma- 
ture leads. Disconnect the field, and separately excite for 
a few minutes to bring up the voltage, then reconnect. If 
it will not then build up, reverse the field connections to 
the armature. 
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Annual Convention of Mississippi Electric 
Association. 


The third annual convention of the Mississippi Electric 
Association held at Gulfport, Miss., June 20 to 23, estab- 
lished a record for this organization. Over 100 members 
and guests of the association spent the entire time of the 
three days, in one continuous round of enthusiastic business 
sessions interspersed with pleasure in such a way as to 
bring genuine satisfaction to all and make the convention 
one to be remembered. The past history of the Mississippi 
Electric Association is brief. The annual conventions, 
although characterised by enthusiasm on the part of those 
who were the back-bone of the movement have never before 
been held under so successful circumstances where it was 
evident that all were working for the one purpose, namely, 
to bring all the central. stations in Mississippi together, 
each to co-operate with the other and build up an organiza- 
tion characteristic of the field in which the various stations 


are working. The first convention was held at Jackson, _ 


Miss., in 1909, attended by only 15 members and a lack 
ef enthusiasm was noticeable. The second convention at 
Greenville, Miss., was attended by over 60 members and the 
good work done during the time between these two conven- 
tions, in the short space of only one year, was evidenced by 
the enthusiasm of all in the work. At Gulfport this year, 
this spirit has spread to such an extent that it had taken 
others into its grip and the result is that the association has 
a flying start. Its present benefits and future influence is 
keenly felt ty every station which it represents, a number 
now including over 50 per cent of the private electric 
companies of the state. 

The selection of Gulfport as the meeting place for the 
convention proved a wise one from many standpoints. 
Gulfport is one of the growing young towns in Mississippi, 
it is the home of one of the most progressive central 
stations of the association, and has accommodations suited 
for a convention of large size, rivaled by no other place of 
its size in Mississippi or the South. The Great Southern 
Hotel was the official headquarters, which with its 250 
spacious and elegantly furnished rooms, the majority of 
them facing the salt water and recieving the refreshing 
breezes coming directly from the Gulf, made it a delightful 
place. Besides these natural conditions, making it a good 
eonvention place, was added the benefits to be derived by 
guests at a»place of this nature, through a management 
experienced in serving the public, a qualification always 
appreciated by a gathering of public utility men. The gen- 
eral manager, W. N. Driver, of the Great Southern Hotel, 
gave the convention his entire attention, creating a feeling of 
friendliness, the impression of which on all the members is 
ably expressed in the resolutions adopted and appearing 
elsewhere in this issue. Much of the social success of the 
oceasion was due to the enthusiasm injected by this genial 
host who is a past-master in handling large crowds and 
making all feel at home. 

All of. the sessions of the conventions were held at the 
hotel, which was splendidly decorated for the oecasion. 
Upon approaching the spacious front entrance a cordial 
greeting was presented through a sign made up of large 


letters and reading “Welcome Mississippi Electrie Associa- 
tion.” The entire lower floor was one blaze of beautiful 
colors, gaily colored bunting being draped gracefully so as 
to catch the gentle breezes coming in across the Gulf. Red, 
white and blue were the colors predominating. Across the 
lobby, a sign, “Greeting Live Wires” was a further appro- 
priate and hospitable weleome. The magnificent dining 
room was also handsomely decorated and contributed its 
share to the attractiveness of the place. The unique Rose 
Trellis Garden was set aside for holding the sessions. This 
garden overlooked the waters of the Gulf and was an excel- 
lent place to carry on the work of the convention. 


FIRST SESSION. 


The convention was formally opened Tuesday morning at 
10 o’clock by an address of welcome delivered by Judge J. 
H. Neville of Gulfport. Since the president of the associa- 
tion Mr. S. W. Greenland of Columbus, Miss., had been 
ealled to other fields of activity and unable to be present 
at the convention, the vice-president Mr. Jack Abbott 
presided and introduced the speaker. Mr. Neville said in 
part as follows: “I deem myself particularly honored in 
having been invited to deliver an address of weleome to 
what we regard the best city east of the Mississippi and 
indeed in the South. You are all business men and you 
have come here to transact business, I am sure of this from 
reading your program. Let me say therefore that there 
is not a more ideal place to transact your business than in 
this delightful city of Gulfport and I want you to feel that 
you are weleome to our city. Fourteen years ago there were 
but three houses in this city and today we have a splendid 
electrical system, one of the,best hotels in the United States 
and all other necessary improvements. I have been looking 
forward to this meeting since January last and now I say to 
you, our city is open, all you have to do is to walk in and 
take possession.” Mr. Jack Abbott, of Jackson, Miss., 
responded to the address of weleome in an able manner. 
After this response several announcements were made and 
the members retired to an executive meeting. 


SECOND SESSION. 


The second session was opened Tuesday afternoon at 2 
o’clock by the reading of a paper on, “The Relation of 
Employees to Company and Public,” by Mr. A. B. Pater- 
son, of Meridian, Miss. On account of the fact that Mr. 
Patterson was unavoidably detained, Mr. Knight of 
Meridian presented his paper, an abstract of which is as 
follows: Mr. Paterson stated in his paper that upon 
analyzing the subject, it suggested, first, the relation of the 
employee to the company. It is assumed that the party 
entering the service of the Public Service Corporation has 
first given thought to the possible future and has decided 


that the prospects are bright, providing he is suecessful in — 


rendering satisfactory services. The question then comes 
up as to what satisfactory service is and how it should 
be rendered. Satisfactory. service means, first, loyalty to 
the company; second, a thorough knowledge of duties and 
the diligent application to same; third, sufficient interest in 
the operation of the company to inform other departments 
of deficiencies of service and if necessary assist them in 
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correcting such. Further, there should be no hesitaney in 
making suggestions of any kind that would further the best 
interests of the company. 

The employee should remember that from the company 
he is receiving his livelihood and that upon the company’s 
prosperity, depends his. He should analyze his position 
and immediately begin to improve alorg the lines in which 
he is most deficient. Each employee should have a thorough 
knowledge of the conditions of the company franchises, of 
the city code, of what a corporation consists and its proper 
position with reference to the public. P 

The second subject taken up by Mr. Paterson is the 
relation of the employee to the public. In this connection, 
he stated that it is particularly important that every em- 
ployee from the office boy to the President should realize 
this fact and regulate his conduct accordingly, namely that 
each one owes his employment to the public. The company 
has been granted the privilege to perform an essential ser- 
vice from which its stockholders eventually expect interest 
on their investment. The antiquated idea that publie 
sentiment can be disregarded or in any manner overlooked 
has long been out-grown. 

It is therefore, essential that a study be made of the 
question of how to best administer to requests of the publie 
and then adopt such measures as will accomplish the most 
satisfactory results. Some of the important duties which 
would tend to maintain friendly relations are as follows: 
1. The pleasant reception of complaints; 2. the prompt 
handling of complaints; 3. The satisfactory adjustment of 
all complaints; 4. The true statement as to the cause of 
any deficiencies and when same can be remedied; 5. Polite 
and intelligent replies to all inquiries. In conclusion the 
employees duty to his company should be loyalty and com- 
petence diligently applied which would mean satisfactory 
service rendered to the company. His relation to the pubhe 
should be such that it will place the corporation which he 
represents in a better light with the public, and in so doing, 
will be a man most valuable to his employer. 

The following members tock part in the discussion fol- 
lowing the reading of the paper, bringing out many inter- 
esting points in regard to the policy of their respective 
companies and the methods which they pursue to create a 
better feeling between the utility company, and the public. 
Mr. W. H. Gorenflo of Gulfport; Mr. W. B. Moorman of 
Vicksburg, Miss; Mr. C. S. Stephens of Hattiesburg; Mr. 
W. G. Clark of Jackson; Mr. W. R. Herstein of Memphis, 
Tenn.; Mr. Henry Crittenden of Greenville, Miss.; Mr. 
Perey Sterns of New Orleans, La.; Mr. I. H. McArthur of 
Meridian; and Mr. Jack Abbott of Jackson. 

Mr. Gurenflo of Gulfport stated that the railway com- 
mission had supervision in his territory and as far as the 
city council and city authorities were concerned, the number 
of the difficulties which other public service corporations 
met with, did not come up. However, all complaints were 
carefully investigated and every measure was adopted to 
correct any mistakes or avoid any friction with the people 
using contral station service. Other discussions brought 
out the feeling that too careful attention to complaints can- 
not be given and that an investigation and remedy should 
be made in those cases where the company is at fault. In 
those cases where the public may be at fault, a compromise 
should be effected in a friendly way, always aiming at 
Securing public friendship rather than enmity. Mr. 
Stephens of Hattiesburg mentioned the fact that a com- 
mission form of government was in operation at his city 
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and that the workings of his corporation with the 
municipal authorities were pleasant. Mr. Crittenden of 
Greenville, Miss., stated that his company had an inspector 
who tended to all eases of accident, getting all information 
possible and reporting same. Everything possible was then 
done to remedy the matter with those concerned. He further 
stated that a solution of all problems arising was always 


pushed to a satisfactory end due to the fact that the com- 


pany realizes it is living by the public and desires the 
public to realize the true state of conditions. Mr. I. H. 
McArthur of Meridian advised that careful attention be 
given to all accidents and everything done to keep com- 
plaints out of court. An attorney was employed for this 
purpose by his company and reports were turned over to 
him promptly as they came in and all matters settled by 
compromise in the easiest way possible. Mr. Jack Abbott 
brought out the fact that in a number of towns a certain 
class of lawyers desire to take up eases against corpora- 
tions. He stated that it was their policy to keep down aéci- 
dents and insist on employees being polite and careful 
under all circumstances, endeavoring to bring this about 
by securing efficient men. He advised that the only method 
of keeping good relations between publie and company was 
to maintain eternal vigilance,.training the men to appre- 
ciate the conditions and treat the publie with courtesy. 

The next paper on electric heating devices from the view- 
point of the central station was prepared by H. G. Mauger 
of the General Electric Company and delivered by Mr. L. 
Callender of Atlanta, Ga. The following is an abstract of 
Mr. Mauger’s paper: Through this paper, the author ad- 
vised an enthusiastie exploitation of electric heating de- 
vices, stating that the bulk of heating device revenue comes 
from the residence customer, and will thus develop the 
residence business. Statistics show that residence business 
has been neglected, not more than 15 per cent of the resi- 
dences in the United States within reach of a Central Sta- 
tion service are connected. The author advises house wiring 
campaigns, on the installment plan and in co-operation 
with the electrical contractors, stating instances where such 
had been very effective. In referring to the popularity of 
the electrical flat iron, Mr. Mauger advised the sale of the 
small dise stove and coffee percolators, as such among the 
other devices, makes an attractive income of diversified load 
factor. Further the progressive Central Station man 
realizes that the more cords by which he ean bind the publie 
to him, the more indispensable his organization becomes to 
the community. 

Among the electrical devices that have special application 
in the South is the electric radiator. Two lamp luminous 
radiators are now available, taking 500 watts, which will 
fill the need of Mississippi climate in winter. 

As to the amount of money that can be profitably spent 
for this new business getting, it was stated that 5 per cent 
of the gross annual income has often been well spent, half 
being spent for salaries and commissions to personal and 
the balance for the various kinds of advertising and pub- 
licity. Further some Central Stations spend from $1.00 to 
$2.00 to secure business which will earn $4.00 gross per 
year. The author advised selling devices at a profit. 

Thé means for effecting the production of current con- 
suming devices may be classified as follows: Personal solici- 
tation; show room display; private demonstrations; publie 
demonstrations; display advertising; solicitation by letter. 

The decision of this paper was spirited, showing con- 
siderable interest on the part of everyoné concerned. The 
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following advanced suggestions: Mr. 8. M. Jones of Laurel; 
Mr. A. H. Jones of McComb City; Mr. D. H. Braymer of 
Atlanta, Ga.; Mr. L. Callender of Atlanta Ga.; Mr. O. A. 
Acuff of Meridian; Mr. W. B. Moorman of Vicksburg, 
Miss.; Mr. W. F. Gorenflo of Gulfport; Mr. Jack Abbott 
of Jackson; Mr. A. W. Starliper of New Orleans and Prof. 


C. HE. Reed of the A. & M. College. 


Mr. S. M. Jones stated that in Laurel some effort had 
been made to introduce flat irons. No public demonstration 
had been made and the work had been done only through 
personal solicitation with some newspaper and _ cireular 
advertising along with monthly bills. While the percentage 
of people using flat irons was not large, about 50 or 60 
customers had them installed. The irons are sold practi- 
eally at cost. He stated that the first cost of the iron and 
especially stoves seemed to prevent placing them in num- 
bers. He therefore expressed the desire that the prices 
on these devices be somewhat lowered. Mr. A. H. Jones 
stated that he was very optimistic over the future of electric 
heating devices in McComb City where there was no gas. 
He stated that about 80 per cent of his customers have an 
electric iron. He also referred to the high prices stating 
that such prevented the general introduction. The devices 
which have been most popular in McComb are the flat iron, 
toaster, and coffee percolator. Recently disk stoves have 
been introduced and some of the larger sizes. The stoves 
are often placed on approval and if satisfactory the cus- 
tomer allowed to pay for these on the installment plan. Mr. 
Jones stated that the city schools had established a domestic 
science department and the electric cooking proposition was 
active. For a two disk stove seperate meters are put in 
and a separate rate is given. Mr. Callender of Atlanta, in 
answer to Mr. Abbott regarding the best selling heating 
devices, stated that the disk stove and toaster were about 
on a par where the coffee percolator and chafing dish came 
next. The flat iron of course being classed first as the 
best selling device.’ Mr. Moorman stated that although he 
was operating in a gas town and making no special effort 
to push heating devices, flat irons were bringing good re- 
sults. They were placed on trial at about 90 per cent of 
them are purchased. Sewing machine motors are also in 
use, these are being placed on trial the same as with irons. 
Mr. Gorenflo of Gulfport, stated that irons were taking 
very well while toasters could not be sold. Cooking de- 
vices were not being pushed on account of gas competition. 
He found it difficult to sell a toaster for $3.50 when the 
customer could buy a gas apparatus to do the same work 
at a much cheaper price. He stated that the company sells 
about two irons per week without any advertising. Mr. 
Callender of Atlanta stated that the rate on electric heating 
which he usually found among central stations was five 
cents per kw. hour. Some stations have a rate of four 
cents and others a rate of three, however, these rates include 
the usual range. 

THIRD SESSION. 

The third session was called to order Wednesday morning 
at 10 o’clock with Mr. Jack Abbott presiding. The paper 
scheduled in the program on, “The Economy of a 750 K. 
W. Engine,” by Mr. D. R. Tomlinson was omitted, due to 
the fact that Mr. Tomlinson was unable to attend the con- 
vention. Instead of this paper, a lecture was given by Mr. 


_H. W. Karstens of the Holophane Company. On account 


of the fact that a dark room was required to bring out 
features of this lecture, it was held at 4 o’clock Wednesday 
afternoon. 


Steam Turbines formed the subject of an exhaustive 
paper presented by Edmund Dreyfus of the Westinghouse 
Machine Company. An abstract of this paper is as fol- 
lows: The national trend toward establishing efficient 
systems in our industries, first became noticeable among the 
larger stations. We now see, however, the smaller stations 
being governed likewise by this far reaching influence. Our 
present need in regard to prime movers which especially 
brings into light the values of the steam turbines involve, 
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(1) The most direct conversion of available energy into — 
effective power, eliminating all possible working parts and 


wearing surfaces which therefor induce (a) Minimum 
attendance and supervision; (b) Least cost to supply and 


maintain; (c) Economy and convenience in space require- ~ 


ments. 


The various classes of turbines are well understood, 
however it may be desirable to bring out some interesting 
facts in connection with various types. The commercial 
turbines built today belong to either of the so-called impulse 
or the reaction type or as in some cases combine features of 
both. There are obvious cases where it proves best to em- 
ploy either reaction blading entirely, the straight impulse 
wheel or a proper combination of both types as hitherto 
noted. For. large sizes, turbine records fairly indicate that 
the Parsons design has not only established the highest 
thermodyamic efficiencies but has also proven to be less 
subject to the deterioration in economy in continuous 
service. 

Each of the various types of turbines have had their 
advocates and their predominance in some sections has been 
due to a great extent if not entirely to trade relations 
rather than to any real underlying merits of design. A 
fair impression may be had of their respective importance 
when a summation is made of the extent of turbine develop- 
ments, both in this country and abroad. From statisties, 
we find there exists today approximately 14,220,000 horse- 
power of Parsons turbines and about 6,950,000 horsepower 
of all forms of a purely impulse turbine. 


A new development which becomes of special interest is 
an impulse type of turbine designed for the generation of 
small power. It is mainly in this field that the greatest 
variation of working pressures are usually found, hence it 
is very important that the design admit of wide range of 


application and at the same time involve the least change in 


construction in order that it may be economically and com-— 


mercially adapted to fluctuating requirments. 

The low pressure turbine will undoubtedly be found a 
benefactor to the small reciprocating engine plant. In many 
of these stations the engines have been operated non-con- 
densing for the reason that the expense in running con- 
densing would scarcely be warranted in event of a small 


return effected. Since the turbine works so efficiently in the ~ 


low pressure ranges, station operators may safely expect 
to improve their plant economies from 30 to 100 per cent. 
through installing the low pressure turbines to work on 
the exhaust of their engines. Generally the construction of 


the low pressure turbine differs in no wise from the com- 


plete expansion turbine only in that it omits the higher and 
intermediate pressure elements. Frequently electrie stations 
find it profitable to also supply a heating load. This is 


found practicable and economical with the proper selection — 


of a turbine. 


After reading Mr. Dreyfus’ paper, a number of illustra- 
tions were examined showing the various features of con 
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struction of turbines now in use. On account of the lack of 
time this paper’ was only briefly discussed. 

The next paper taken up was, “The Necessity of a Com- 
mercial Department,” by Mr. A. H. Jones of McComb City. 
An abstract of Mr. Jones’ paper follows: The development 
of commercial activities in Miss., has been given but little 
attention. Most of the plants in the state started at a time 
when the commercial applications of electricity were but 
little understood and appreciated. The nature of the load 
in the early days was not as diversified as at present. 
Motors were little thought of, in fact, a day circuit was 
found in only the largest towns; flat irons, electrically 
heated cooking devices were unknown; residence, store and 
street lighting constituted the entire business. The entire 
time of the manager was devoted to plant operation and 
outside construction work. As time has passed, however, 
certain standards have been set and the customers’ wants 
inereased. The increase in uses of electricity has caused no 
decrease in the burdens on the manager, for if he is fully 
alive, he is well posted on operation, accounting, new busi- 
ness getting and the relationship between the company, the 
customer and the public generally. On account of these 
conditions, the manager is liable to neglect through neces- 
sity, the new business end of his duties. He will take what 
new business that comes to him but will not have time to 
wage an energetic campaign, to get all the business legiti- 
mately belonging to the company would take up his entire 
time. This condition exists today in all the larger towns 
in Mississippi. With one or two exceptions it is probably 
true that no consistent and successful new business cam- 
paigns have been’ undertaken in Mississippi. By this is 
meant that no such campaigns have been given the sole 
thought of an able aggressive commercial man. 


The possibilities in any community have not been ex- 
hausted, it would therefore seem that there should’ be the 
courage and conviction to pursue the possibilities until they 
are captured, for when these are accomplished, other op- 
portunities will present themselves so that an. aggressive 
commercial department need have no fear of ever reaching 
the saturation point. Some of the latent possibilities that 
a good commercial department brings into active existence 
are: motors, flat irons, electric signs, cooking and heating 
appliances, especially where gas is not available. The com- 
mercial department enables the influence of the company to 
grow and creates a new impression of the purpose of the 
Public Utility. A review of conditions existing today 
suggests these thoughts: 1. our original organizations have 
outgrown their usefulness; 2. the stability of the business 
demands that additional sourees of revenue be provided for 
two reasons; a, the enhancement of the earning capacity 
of the plant; b, the necessity of rendering to the public 
generally that service which we are morally bound to give 
by virtue of our friendly rights. 3. With the present 
organizations: over burdened and necessitating changes 
there remains but to reorganize and in the reorganization, 
create a new department to have charge of all new business 


_ and the proper care and handling of the old business. 4, this 


new department should be known as the commercial 
department. 

Mr. Jones’ paper was discussed by the following tem- 
bers: Jack Abbott of Jackson; Henry Crittenden of Green- 
ville; W. B. Moorman of Vicksburg; O. A. Acuff of Meri- 
dian; W. F. Gorenflo of Gulfport; S. M. Jones of Laurel; 


J. Jumonville of Hammonds, La.; E. E. Esslinger of Hat- 
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tiesburg; and C. S. Stephens of Hattiesburg. Throughout 
the discussion, it was evident that the members were in 
sympathy with the creation of a new business department 
but were emphatic in stating that the proper relation should 
exist between the new business department and the organi- 
zation. The new business manager should have entire 
charge of the new business department and should be the 
go-between for the public and the central station. He 
should be a man thoroughly familiar with all outside 
business and know where a profitable installation can be 
made. Mr. W. B. Moorman of Vicksburg, Miss., stated that 
it was his policy to maintain good relations between the 
station manager of the public utility company and the 
general contractors and architects. He found a great deal 
could be accomplished by maintaining cordial relations be- 
tween these men, for a closer touch is made possible with 
buildings going up and getting figures on same so as to 
draw plans and designs with a view of installing wiring 
such as will accommodate all the needs of electricity. Mr. A. 
O. Acuff of Meridian stated that he found the commercial 
department a very good means of reaching all the people 
and learning the various complaints which arise. He also 
stated that a commercial department made of a representa- 
tive, commercial manager and a service supervisor had an 
opportunity to do more work in retaining old business than 
if they were made up of just a contract agent. It was his 
belief that good feeling can be created among customers by 
commercial departments than any other way. 


On account of the extension of the morning meeting long 
past the dinner hour and on account of the extensive work 
planned for the executive session on the afternoon of Wed- 
nesday, the paper on, “Economical Care and Maintenance 
of Street Cars” by Jack Abbott was not read. The paper 
however was delivered to the Secertary and an abstract of it 
is as follows: In considering this subject, rugged and dur- 
able equipment is considered and divided into three sections. 
Electrical equipment; mechanical equipment and car bodies, 
with the curtains, signs, ete. The equipment of a car hard- 
est to maintaining, depends upon local conditions. In hot 
countries and along the coast, it is the bodies, in cities, 
with high grade, the electrical equipment. The mechanical 
equipment always needs attention; good lubrication must be 
secured, and the smallest gear and wheel wear looked to. 

Mr. Abbott referred to details of maintenance on the sys- 
tem in Jackson, Miss., stating that for economical mainte- 
nance of electrical equipment, he had found it necessary to 
train motor men very carefully and thoroughly. New motor 
men are found very expensive, not only through rough 
handling of equipment but through accidents. Improper 
acceleration is the worst of all abuses, effecting every part 
of the equipment and ear itself. 

In conclusion, Mr. Abbott advised the following for 
economical maintenance: Adopt rails heavy enough to keep 
the track easily maintained, depending on the weight of 
ear, for light single track cars 75 or 80 lbs. A. S. C. E. 
Section tee rail, continuous joints, creosote or cypress ties 
on straight track with white oak ties on curves with tie rods 
to keep the rails from spreading and the curve from ecreep- 
ing. Standardize all switches and turn-outs and allow no 
fast running over same. Standardize all equipment motors, 
ear bodies, trucks, axles and miscellaneous equipment. The 
overhead trolley should be put up 18 or 19 feet above the 
track and perfectly aligned, with only enough tension on 
trolley pole to keep same in contact with the trolley. Trolley 
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wire should not be stretched too tight, as it will last longer 
and be less liable to break when there are 6 or 8 inch 
sag between the spans. This will increase the life of the 
trolley wheels. 

The keen interest shown in scientific illumination was 
noticeable at the interesting lecture delivered by Mr. H. W. 
Karstens, Southern representative of the Holophane Com- 
pany. The demonstration by Mr. Carsten was most instruc- 
tive as well as interesting as he touched in general on all 
illuminating problems, showing the part that the scientifi- 
eally designed products of the Holophane Company have 
played in the work. Street lighting units and residence 
reflectors were taken up. The strong residence campaign 
which the company is carrying on was also explained and 
the artistic and scientific reflectors in their numerous forms 
designed for residence lighting shown. A new development 
in the commercial line of reflectors includes the steel re- 
flector for industrial lighting. This reflector shows high 
efficiency as compared with the more expensive and elabo- 
rate glass designs. Mr. Karston took up in detail the 
strong co-operative sales policy which the Holophane Co. 
maintains in connection with their scientific system of 
illumination tcgether with their educational lectures and 
demonstration; to promote a higher standard of illumina- 
tion among all who use electric light. Another interesting 
feature brought out was the manner in which the company 
takes care of the artistic side of illumination. An architec- 
tural department is maintained which co-operates with 
architects in designing lighting systems so as to harmonize 
with the particular structure in which the systems are in- 
stalled. 

QUESTION BOX. 

A valuable benefit of the association work between times 
of conventions is brought about through the creation of a 
Question Box conducted in the interest of members. The 
routine of this department is something as follows: Ques- 
tions on subjects of interest or upon which other companies 
desire information from members are sent to an appointed 
editor who compiles and distributes them in simple form to 
each member. The members then send in_ individual 
answers to the editor who again compiles and distributes the 
complete list of answers. It is the plan of the department 
to send out a list of questions each month and follow these 
by the answers, endeavoring to distribute questions the first 
of the month and answers the last of the month. 

The members have taken considerable interest in the 
Question Box and the present editor, Prof. C. E. Reed, of 
the A. & M. College reports as follows: Three sets of ques- 
tions have been distributed since the starting of the depart- 
ment and up to the time of the convention. In these three 
sets 17 questions were of a general nature on technical sub- 
jects and 72 answers were received. Ten questions took up 
features of policy and subjects of special interest to the 
management of stations. Answers to the first set of 5 
questions falling in this class have numbered 19. It will be 
seen therefore that considering the fact that the work is 
not fairly organized, it is progressing in a favorable way 
from points of interest: and value. 


OFFICERS FOR 1911-1912. 

At the executive session on Wednesday the officers for 
1911 and 1912 were elected as follows: President, Jack 
Abbott, general superintendent of the Jackson Railway and 
Light Company; Vice-President, R. B. Claggett of 
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Greenville, secretary and treasurer of the Delta Light and 

4 Power Co.; Secretary and Treasurer, A. H. Jones of Me- 
~ Comb, Bisetal manager of the MeComb City Light and 

- Power Co. 

_ Executive Committee: The above officers and W. F. 
Gorenflo, general manager of the G. & M. C. T. C., Gulfport; 

’ W. B. Moorman of Vicksburg, C. Z. Stevens of Hatties- 

gue: 8S. M. Jones of Laurel. 


ENTERTAIN MENTS. 


The entertainment features were carefully planned and 
every detail well executed. On Tuesday afternoon the first 
day of the convention, the ladies were given a sight seeing 
trip through Gulfport. In the evening a reception and 
dance was given at 8 o’clock. This function was attended 

by all of the members and guests and greatly enjoyed. 


; On Wednesday afternoon, the second day of the conven- 
tion, a sight seeing ride over the interurban system of: the 
Gulfport and Mississippi Coast Traction Co., was enjoyed. 
The car started from the offices of the company at Gulfport 
going to Biloxi and stopping at the old home of Jefferson 
Davis. The party was ushered through the grounds and 

buildings, the history of this noteworthy place being ex- 

plained. The trip was supervised personally by general 
manager W. IF. Gorenflo of the Gulfport and Mississippi 
_ Coast Traction Company. 


At 8 o’elock on Wednesday evening one of the most im- 
portant and enjoyable social events was ushered into the 
program in the form of an elaborate banquet. The banquet 
was characterized by orchestra music and the best of con- 
_ genial spirits among the 100 diners seated at one long table 
in the form of a cross. Judge J. H. Neville acted as toast- 
master in an able manner. Toasts were responded to as 
_ follows: “Our Booster” by Osear C. Turner of the Southern 
Weseo Supply Co., of Birmingham; “The Trusts” by H. 
F. Cameron, Manager of the Westinghouse Electrie & Mfg. 
Co. of New Orleans; “The Real Trust Buster” by Perey 
Sterns of the Interstate Electric Co. New Orleans, ‘La.; 
“What the A. & M. College is doing for the Electrical 
Interests of the State” by Prof. C. E. Reed of the A. & M. 
College; “Our Town” by Mr. Jack Abbott of the Jackson 
Railway & Light Co., Jackson, Miss.; “How He Does the 
Public’ by W. R. Herstein of the Electric Supply Co., 
Memphis, Tenn; “The Atlanta Spirit” by D. H. Braymer, 
Editor of Southern Electrician, Atlanta, Ga.; “The De- 
velopment of the Interurban Traffic” by A. Jones of Me- 
Comb City Light & Power Co., MeComb, Miss.; “The 
Ladies, God Bless Them” by C. Robert Churchill of the 
Electric Appliance Company of New Orleans; “Our Host” 
by W. F. Gorenfio of the Gulfport & Mississippi Coast 
Traction Co., Gulfport. The toasts were all of an original 
ature and exceedingly enjoyed by all those present. 


Tt is most essential to state that this elaborate banquet 
‘was a complimentary one tendered the Mississippi Elec- 
trical Association by the following Southern Electrical 
jobbers. The Southern Wesco Supply Company of Bir- 
‘Mingham, Ala., through Oscar C. Turner, president; The 
‘Electrical Appliance Company of New Orleans, La., 
through Mr. C. Robert Churchill, president; The Interstate 
 Electrie Company, Ltd., New Orleans, La., through Mr. 
Perey Stern, general manager; The Electrical Supply 
Company of Memphis, Tenn., through Mr. W. R. Herstein, 
_ Secretary and treasurer. These companies are well known 

mong central stations in the South, being actively engaged 
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in the supply business in the operating territory of these 
conipanies. 

The Southern-Wesco Supply Company is the youngest 
of the electrical jobbing» houses of the South. This Com- 


_ pany was organized only a few years ago in Birmingham, 


Ala., and is composed of Southern men eatering to the 
desires of the southern electrical public, their record being 
so far one of continued successes. The officers of the South- 
ern-Wesco Supply Company are: Oscar C. Turner, Presi- 
dent; Roger V. Scudder, vice-president; Wm. M. Bowles, 
secretary; Jno. D. Turner, Jr., treasurer. The Company 
travels the states of Mississippi, Alabama, Georgia, Flor- 
ida, North and South Carolina, Tennessee and Kentucky, 
and is represented by Mr. T. U. Nenon, F. P. Jeter, C. W. 
Burney and A. H. Shirley. 

The Company carries a large stock of delechoness in their 
warehouse and eaters especially to the farmer line tele- 
phone business. Besides this, they are general agents and 
handle Wesco transformers, Sangamo meters, Triumph 
motors, Peerless incandescent lamps, Hazard and Wacelark 
wire and cables, Holophane glassware, Wesco telephones, 
Wesco tape, Emerson, Trojan, Peerless and Wesco fan 
motors, Electra carbons, Red Shield, Automobile, and 
Columbia igniter dry batteries, American Electric Heater 
Company, Adams Bagnall Electrie Company, Bryant and 
Perkins Electric Company, and Crouse Hinds Co. products, 
Wagner motors and many other lines. 

The Electric Appliance Company (of New Orleans), 
of which Mr. C. Robert Churchill is president and general 
manager, 1s a branch house of the Electrie Appliance 
Company of Chicago, one of the largest electrical supply 
houses in the country. This company covers the following 
Southern states: Louisiana, Mississippi, Alabama, South- 
west Georgia, and Western Florida. Mr. Churchill has as 
his assistant manager, Mr. Davis, MeMakin, formerly 
manager of the Dallas house of the above company and the 
following traveling men: H. C. Russell, who covers 
Florida; J. B. King, covering Mississippi; Edward Haspel 
covering Louisiana; Maurice W. Thomas, covering tempo- 
rarily portions of Mississippi and Alabama; William F. 
Levison covering Alabama; Henry C. Vesy covering the 
New Orleans trade. 

The company acts as general agents and carries in New 
Orleans extensive stocks for the Phillips Insulated Wire 
Co., Wagner Electrie Mfg. Co., Indiana Rubber and Insu- 
lated Wire Co., Sangamo Elee. Co., Packard Electric Co., 
New York & Ohio Co., Adams Bagnall Electric Co., 
Bryant Electric Co., Perkins Electric Switch Mfg. Co., 
Nungesser Electric Battery Co., Crouse Hinds Co., 
American Electric Heater Co., and Thomas & Betts Co. 

The Electric Appliance Company of New Orleans, is the 
outgrowth of a small electrical contracting business started 
by Mr. Churchill some twelve years ago. He was well 
known to the electrical trade before the organization of the 
company which he now heads, establishing in the early 
history of his business a reputation for straight-forward- 
ness and honesty in his dealings, which has eharacterized 
him in all his movements. He is well known among’ the 
electrical men of the South and other sections. He is also 
well known in other directions, especially in connection 
with the National Guard, he being the Assistant Adjutant- 
General of the State of Louisiana. Unlike many electrical 
supply houses loeated in the South, neither Mr. Churchill 
nor any of his associates have any connection with any 
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electrical contracting business, other than the actual selling 
of goods. Mr. Churchill is a firm believer in keeping to a 
particular line of business, the contracting business for the 
contractor, the engineering business for the the engineer. 
“Live and let live’ he says, and this has proven of benefit 
to his house. 


The Interstate Electric Company, Ltd., of New Orleans, 
La., was organized in 1903 and is now one of the largest 
electrical supply houses in the South. Besides the regular 
electrical supply business handled by this company, it also 
has a fixture department in which is carried a large assort- 
ment of electric and combination gas and electric fixtures. 
Automobile and gas engine ignition supplies are also car- 
ried. The Interstate Electric Company acts as Southern 
distributors for the following manufacturers: The Columbia 
Incandescent Lamp Co., Emerson Electrie Manufacturing 
Co., Duncan Electric Manufacturing Co., Pittsburg Trans- 
former Co., Crescent Insulated Wire & Cable Co., Benedict 
& Burnham Manufacturing Co., American Electrical Heater 
Co., C. S. Knowles, K. W. Ignition Co., National Carbon 
Co., Diehl Manufacturing Co., Century Electric Co. 


The officers of the Company are as follows: Chas. 
Weinberger, president; Percival Stern, general manager; 
Edward Jumonville, secretary-treasurer; F. B.@tera, assist- 
ant manager. 


The sales organization is composed of a number of 
traveling representatives covering the states of Georgia, 
Florida, Mississippi, Louisiana, Texas, Oklahoma, Arkan- 
sas and Tennessee. These men are as follows: I. L. 
Conaway, Walter T. Spranley, S. A. Williams, Charles 
Jumonville, F. Walker, C. J. Clossman, William T. 
Spranley, P. Hogan, M. J. Elgutter, F. K. Levy, A. A. 
Levy, L. L. Hirsch, 8. R. Yundt, L. J. Kitziger. 

The Electrie Supply Company of which Mr. W. R. 
Herstein is general manager, operates in the States of 
Kentucky, Tennessee, Alabama, Mississippi, Louisiana, 
Arkansas and Missouri. This Company is engaged in the 
jobbing business exclusively, doing no retail or contracting 
business and enjoys a large and growing business in its 
chosen territory. It is owned and managed by Southern 
people and can be said to be “growing up with the 
country.” 

The Company issues an attractive catalogue and is rep- 
resented by the following traveling salesmen: Mr. HE. W. 
Frye, located at Birmingham, Ala., covering Alabama, East 
Tennessee and Middle Kentucky; Mr. T. B. Cabell, located 
at Jackson, Miss., covering Mississippi and Louisiana; Mr. 
W. Kleinschmidt, located at Little Rock, Ark., covering 
Arkansas and Missouri, and Mr. C. B. Rutledge, located at 
Memphis, covering territory in Arkansas, Mississippi, 
Tennessee and Kentucky contiguous to Memphis; C. J. 
Watson, Jr., city salesman for Memphis. : 

Among the manufacturers for whose products the Hlec- 
tric Supply Company is general Southern distributor may 
be mentioned the General Electric Company, Fort Wayne 
Electrie Works, Phillips Insulated Wire Company, National 
Carbon Company, Indiana Steel and Wire Company, as 
well as the majority of the standard manufacturers. of elec- 
tric wiring and telephone material. 

The final social event of the convention was a trip by 
boat to Ship Island on Thursday morning. The boat left 
at 10 o’clock and nearly the whole day was spent at the 
island. Excellent music was provided on the boat and 
batling enjoyed at the Island. 
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RESOLUTIONS. 


As an expression of the Association’s feeling towards 
Gulfport and those who extended the many pleasures and 
courtesies during the convention, resolutions were read and 
unanimously adopted in executive session. 

At this executive meeting it was voted to make SoUTH- 
ERN ELEcrricran the official organ of the Association. 

Considering all in all the convention was more successful 
than anyone had anticipated and the benefits derived were 
all that could be hoped for. The choice of meeting place 
for the next convention was not determined at this meeting, 
it being the custom of the association to decide the meetling 
place at an executive meeting held some time the first of the 
year. 


The New President. 


In electing Mr. Jack Abbott as president of the Miss- 
issippi Electric Association, a recognition was extended to 
not only one of the ablest electrical engineers among its 
members, but to a central station man who has proven him- 
self able in more ways than one. Mr. Abbott is a man who 
has come to be known through the many successful con- 
nections with Southern central station plants and from 
features in connection with these plants which are the 


result of his own initiative and thorough understanding of ~ 


electrical power plant engineering. 


Mr. Jack ABBOTT, PRESIDENT 
MISSISSIPPI ELECTRIC ASSOCIATION. 


Mr. Abbott was born in Chickasaw County, Mississippi, 
November 29th, 1872. He received his early education at 


the Barton Academy, Mobile, Ala. and attended the — 
University of Alabama during 1889 to 1893, graduating — 


with the degree of M. E. in the last year named. After 
graduation he accepted the position as engineer of the 
light and power company at Tuscaloosa, Ala., where he re- 
mained from 1894 to 1896. After leaving Tuscaloosa, Mr. 
Abbott became superintendent of the light and water works 


at Okolona, Miss., and remained there one year, leaving to — 


take a position as chief engineer of the Natchez Light & 


Power Company where he remained until 1898. He then — 


entered Cornell University as a student, taking special work . 


during the years 1899 to 1900. After receiving an advanced 


degree from this institution, he accepted the position as 


superintendent of the Ruston Light & Water Works, at 
Ruston, La., holding this position until 1892. During 1903 


had 
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¥ Mr. Abbott designed and erected the interurban road be- 


; 


tween Moss Point and Pascagoula. He then became 
connected with the Westinghouse Electric & Manufactur- 
ing Company at Pitsburg, remaining there from 1903 to 
1905 in the turbine testing department of the Westing- 
house Machine Company. He was ealled from this position 


_ to design and erect the Lake Charles, Louisiana Railway 


& Light Plant and in 1906 to ebuild the railway and 
light plant at Jackson, Tenn. In 1907 he was connected 
with the Interurban Railway connecting Sheffield, Tus- 


_ eumbia and Florence, holding the position as chief engineer. 


Tn 1908 he was engaged again in reconstruction work and 
during the next two years rebuilt the railway and light 
plant at Jackson, Miss. At the present time he is general 
superintendent of the Jackson Railway & Light Company 
having entire charge of the system of this company. 

Mr. Abbott has been connected with the association in 
official capacity since its organization, and his influence has 


_ been felt in the rapid progress which it has made in ex- 


tending its membership and bringing together the central 
station men of Mississippi. With the association handed 
over to him in a growing condition, it is certain that with 
his wide acquaintance and organizing ability, it will con- 
tinue along its present lines of rapid development. 

Mr. A. H. Jones, who was re-elected secretary and 
treasurer of the Association, was born at Charleston, Mass., 
January 28th, 1881. He attended the Malden High School 


_ at Malden, Mass., graduating from there in 1896 and en- 


tering the employ of a large insurance agency in Boston, 
where he remained for two years. In 1908 he entered the 
Massachusetts Nautical Training School and graduated 
from the engineering department in 1899. In February of 
1900 he entered the testing department of the General 
Electric Company, where he remained until September, 
1902. He was then transferred to the Lynn works, and 
in December, 1902, was again transferred to the Atlanta 
office with headquarters in New Orleans. Mr. Jones was 
apparatus and supply salesman while in Atlanta, traveling 
in Mississippi and Louisiana. In J une, 1894, he was given 
the special meter and are lamp work in the Southern dis- 
trict, having charge of this work until November, 1904, 
when he resigned and came to McComb, Miss., as super- 
intendent of the McComb City Electric Light & Power 
Plant. In June, 1905, the MeComb City Electric Light & 
Power Company was organized to take over the old plant 
of McComb, and Mr. Jones was elected general manager. 
This position he now holds. 

Mr. Jones married Miss Bridges, of Bridges, Miss., and 
has two children. He is interested in Masonry and has 
taken the successive degrees, belonging to the Blue Lodge, 
Chapter, Council, Commandery and Shrine. He is also 


an Elk and Pythian. 


Besides the active connection with the McComb City 
Electrie Light & Power Company, Mr. Jones is superin- 
tendent of telephone with the Liberty White Railway Com- 
pany at McComb and member of the membership committee 
of the National Electric Light Association. As past secre- 
tary of the Mississippi Electrie Association Mr. Jones has 
given his undivided attention to its progress and has been 
¢onnected with eevrything that has made it a success. His 
Te-election is significant of the value of his services, not 


only as a promoter of the good work of the association, but 


a8 an inspirer to others in being a personal representative 


of all that the Association stands for. 
f 
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Large Rejuvenation of the Sons of Jove 
at Atlanta. 


At the time this issue ‘goes to press, plans are nearly 
perfected for holding in Atlanta, Ga., one of the largest 
rejuvenations ever held in the South, This rejuvenation 
is to be held on Tuesday, July 25th, and already nearly 
fifty candidates have been registered and will be given the 
oath of the order at that time. Among these candidates are 
practically all the division managers of the leading manu- 
facturing and public serviee companies in Atlanta, as well 
as other representatives of local electrical interests. 

After the rejuvenation, an elaborate banquet is planned 


‘to be held at the rooms of the Transportation Club, of 


Atlanta. Culpepper Exum, of Birmingham, Ala., will pre- 
side as toast master at the banquet and will be accompanied 
to Atlanta by A. H. Ford, president of the Birmingham 
Railway Light & Power Company, and Oscar C. Turner, 
past Jupiter, and president, of the Southern Wesco Supply 
Co. A complete report of the rejuvenation will appear 
in the September issue of SournerNn ELECTRICIAN. 

The successful aspect which the rejuvenation now has 
is due to untiring efforts on the part of L. S. Montgomery, 
Jovian statesman for Georgia, and Southern represen- 
tative of the National Metal Molding Company. Through 
his wide acquaintance, and by his enthusiasm both for the 
success of the order as well as all other electrical affairs, 
he has been most successful in enlisting principally all of 
the influential electrical men of the city of Atlanta, who will 
both benefit the order and be benefited by it. 


Advanced Study in Electrical Engineering 
at the Massachusetts Institute of 
Technology. 


The recently completed year at the Massachusetts Insti- 
tute of Technology has found the graduate study which is 
provided in electrical engineering with an increasing number 
of students. Professor Jackson’s lectures on the Organi- 
zation and Administration of Public Service Companies 
were attended by a class of twelve graduate students and 
Professor Pender’s lectures on Advanced Alternating Cur- 
rents and the Transmission of Power were attended by an 
even larger number of graduate students. Professor Wick- 
enden’s advanced course in the Design of Central Stations 
and Distribution Systems has also been in demand. 

Besides graduating the largest class from the under- 
graduate course which the Institute of Technology has here- 
tofore graduated in electrical engineering, one degree of 
Doctor of Engineering and four degrees of Master of 
Science were conferred on men taking their major work 
in electrical engineering. The applicants for permission to 
become candidates for advanced degrees in electrical engi- 
neering are already more numerous than they were last 
year, and particularly is this true in respect to graduate 
students who intend to study the problems of electric rail- 
roads, electric transmission of power and the organization 
and management of publie service companies. 


Mean upper hemi-spherical candle-power is the average 
candle-power given by a source above the horizontal. The 
sum of the upper and ‘lower hemispherical candle-power 
divided by two is equal to the mean spherical candle-power. 
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to any particular style. 


opinion or fact in discussions. 


SINGLE-PHASE INDUCTION MOTOR. 
Editor Southern Electrician: 

(233.) Kindly explain in the question and answer col- 
umns the inter-actions of main and starting coils used in 
single-phase induction motors of those types where the 
starting coils are cut out of cireuit when full speed is 
reached. Also kindly advise if there is a practical method 
of varying or regulating the speed of these motors electric- 
ally? Wa. 

OPERATING FEATURES OF POTENTIAL REGULATORS. 
Editor Southern Electrician: 

(234.) Kindly publish a diagram of electrical con- 
nections and explain the features of operation of the motor 
operated polyphase induction regulator. In what sizes are 
these regulators built and what are the practical working 
limits? What are the principles of operation of the poly- 
phase regulator that differ from those of the single-phase 
regulator? Acad: 

DESIGN OF TRANSMISSION SYSTEMS. 
Editor Southern Electrician: 

(235.) Kindly publish information from your readers 
connected with high tension transmission lines in regard 
to the following topics: What are the features of advan- 
tage of equilateral triangular spacing of circuits over the 
right-angle triangular or the vertical arrangements, other 
than appearance of line? What seems to be the general 
practice on Southern systems, to install transmission lines 
according to a certain system of sag, or to draw them taut 
regardless of location and temperature conditions? If any 
experience has been had with illuminum wire, kindly outline 
the economical and engineering advantages? H. DesAg 

DELTA VS. Y CONNECTIONS. 
Editor Southern Electrician: 

(236). The writer would appreciate advice as to the 
generally preferred connection for a polyphase 60-cycle 
motor load where three single-phase transformers are to 
be used, the delta primary and secondary or the Y primary 
and secondary connection. When connected in Y, does each 
transformer coil carry more current than in delta to deliver 
same power? It would appear from the delta connections 
that each transformer gets full line voltage on primary and 
also delivers on secondary the voltage of motor cireuit. In 
Y however, the primary of each. transformer receives 
1/\/3 times line voltage and the secondary delivers only 
1/\/3 of the motor voltage. Is this reasoning correct? 

: A. H. J. 
POWER FACTOR OF INDUCTION MOTOR WITH CHANGES OF 
FREQUENCY OR VOLTAGE. 

Editor Southern Electrician: 

(237). I would like to know if the same results would 
be obtained as far as power factor of an induction motor 
is concerned, if it be operated on a higher frequeney or on 
a lower voltage than that for which it is designed. 


Questions ana Answers from Readers. 


We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 
taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 
tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 
All published matter is paid for. 


I am 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


This department is open to all. 


informed that the power factor will be increased when 
operated on a higher frequency and also if on the lower 


_ voltage, it being lowered if the reverse of conditions is 


followed. If this is true, kindly explain the reasons. 
S. A. R. 
TESTING AUTO-TRUCK ENGINES. 


Editor Southern Electrician: 

(238.) I desire to test a 4-cylinder auto-truck motor. Will 
have to run a 10-hour test at maximum load’and know at 
all times the power developed. The motors are 35- and 40- 
horsepower. Kindly indicate the best method to use. I 
have a 220-volt direct current generator at my disposal, 
and ask if a lamp load would be advisable. How about 
a water-box load and what size must it be to place full 
load on engine? Give details of test and data that is re- 
quired to compute efficiency and capacity. Also give dia- 
gram of electrical connections. Os Fe" B. 

RESIDENCE LIGHTING CIRCUITS. 
Editor Southern Electrician: 

(239). I would like to see a diagram for a set of three 
way switches operating a hall light and the entire system 
of circuits controlled by a master switch. H. B. 


Distribution Systems, Answer to Question 
No. 202. 


The best system of distribution and transmission for the 
load mentioned consisting of office and factory lighting for 
15 buildings and 100 horsepower, would be to run separate 


circuits, either two-phase or three-phase at 2,200 volts, one — 


cireuit to be used for the lighting load and one for the 
power load. This also gives the advantage of a spare 
cireuit which ean be used for both purposes in ease of a 
break down. If the motor load is of a fluetuating charac- 
ter, it would produce bad results in the lighting cireuit if 
both loads were taken from the same feeder. The factory 
ean be run with 2,200 volt induction motors, requiring no 
transformers, and if direct current is needed for any 
special purpose it can be supplied by a small dynamo. 


Tube Illuminants vs. Incandescents, Ans. Ques. No. 219. 


The advantage of using large units over small ones in 
any system of lighting is that the first cost of installation as 
well as the renewal cost is less with large units. Jor ex- 
ample a 25 watt tungsten lamp sells for 65 cents while a 
100 watt lamp, four times as large is $1.45 which is consid- 
erably less in proportion. The same thing is true of lamps 
in general. 
more efficient and less trouble. 


ean be obtained as well as greater diffusion. The small units 


however, require more complicated and expensive wiring, — 


i 


Furthermore the larger units are in general — 
On the other hand the ad- — 
vantage of the small unit is the better distribution which — 


= 
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4A -+. 6) = cos (30° — @). This proves that @ is not zero 
~ because as K is not unity the angles 30° + @ and 30° — ® 


_ will not be the same. 


Therefore if the readings are equal 
and the load is unbalanced, it shows that the power factor 
is not unity, as Mr. Chatfield has correctly stated in answer 
to No. 223. 
Consideration of Power Factor in Ques. No. 205. - 

Referring to question No. 205 it appears to be a ques- 
tion of the measurement of power factor and not of power. 
G. W. B. does not state whether the load is single or three- 
phase motors, but if it is the latter we can safely assume 
that it is balanced. Using a single meter as Mr. Bates 
suggests we get the reading P—EI cos @, where E is the 


- phase voltage and I the current, which can be measured with 


a voltmeter and ammeter. Transforming the equation we 
have cos ©=P/EI. Thus we see that we can find the 
power factor by dividing the wattmeter reading by the 
produet of the current and voltage. The voltmeter must be 
connected to the center of the Y just as the potential coil of 
the wattmeter is connected. It may be well to test all 
three phases this way and compare results. 

If the load is balanced we can find the power factor by 
Mr. Hayward’s method also. Transforming the equation 
P — V3 VI cos 9, we get cos 6 = P/V/3 VI. V is meas- 
ured across the line, since it is the line voltage and not the 
phase voltage. We can also find the power factor from 
the wattmeter readings alone by the following equation : 
Cos 0 — 1/V[1 + 3 (1 — n/1 4+ n)’], where n is the 
quotient obtained by dividing the smaller reading by the 
larger one. The proof of this equation is too tedious to 
be included here. 


Operation of Cooper-Hewitt Lamp. 


Editor Southern Electrician: 

In answer to question No. 222, signed C. C. P., will say 
that light is produced by the passage of an electric current 
through mereury vapor, the vapor being rendered lumi- 
nescent by the current. 

The greatest part of the resistance to the current at 
starting is between the vapor and the mercury cathode. 
Therefore, the tube is tilted, allowing a thin stream of 
mercury to connect the anode and cathode. When the 
tube is returned to its original position the stream of mer- 
eury is broken, forming the are. This breaks down the 
eathode resistance, which does not reappear unless the cur- 
rent falls below a certain minimum value. In the latest 
type of lamp the cathode resistance is broken down by 
means of a high tension eurrent produced by an induction 
coil in the lamp mechanism and the tube does not have 
to be tilted at starting. A RBADER. 


The Cooper-Hewitt Lamp, Answer Ques- 
tion No. 222. 


Editor Southern Electrician: 

Allow me to submit the following replies to questions 
noted in the June issue of the SourHeRN ELECTRICIAN, 
which I trust may be of value to the interested parties. 
Referring to Question No. 222, the production of light by 
means of the Cooper-Hewitt lamp is based upon the fact 
that the mereury vapor spectrum contains a relatively large 
amount of luminous energy. This is utilized in the above 
apparatus by vaporizing the mercury electrode and bring- 
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ing it to a glow electrically. The light thus produced is, 
in accordance with the mereury spectrum, of a greenish 
blue, which prohibits preservation of color values, and 
hence is in many eases a serious objection to its use. It is 
necessary to tilt the tube in starting the lamp in order to 
allow the mereury to flow down to the anode, or “positive” 
terminal, and thus establish the electric cireuit. Upon this 
being accomplished the tube is tilted back to its operating 
position, during which process the mercury cireuit is broken 
and the are thus formed at the moment of rupture vaporizes 
the mereury, after which it is kept luminous by virtue of 
the discharge passing through it. 
‘3-Phase Power by Two Wattmeters, Ans. Ques. No, 223, 


It is assumed that C. L. M. refers to two wattmeters 
connected in the usual mauner for measuring power in 
three-phase circuits, that 1s, with the current coils of the 
meters in series, one with each of two legs of the system 
and with the respective potential coils connected between 
the corresponding leg and the third phase, as shown in Fig. 
1. It can be proven that with algebraically equal readings 
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on the two instruments the power factor will be unity 
(100 per cent). This is based upon the fact that the ratio 
(W,/W.) of the readings of two wattmeters thus con- 
nected is: 

W,/W,= (V3 Cos 6 — Sin ©)/(V3 Cos 8 + Sin 
©). In this expression © is the angle of which the cosine 
expresses the value of the power factor of the system, that 
is the angle of lag between the current and voltage of the 
system. 

The curve in Fig. 1 is plotted from assumed values of 
this lag angle © and affords a ready means of determining 
the power factor of any three-phase system from the two 
wattmeter readings, and without calculation. The proof of 
above formula is not presented as it was not considered 
essential in this ease. C. C. HoKE. 


Motor Connections, Answer Question 
No. 224. 


Editor Southern Electrician: 

Referring to question 224 in the June issue, I submit 
the following: For the 19 horsepower motor, the output 
— 19 H. P. & 746 = 14,174 watts. Assuming an effi- 
ciency of 85 per cent., which is safe enough, 14,174/.85 = 
16,675 watts input. 16,675 watts/220 volts = 75.7 amps. 
A line from the source of supply to the motor should be 
provided of sufficient ercss section to insure an emf of 220 
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volts at the motor when running at full load. As the emf 
generated is usually 230 volts, a 10 volt drop would be 
allowed, and the following formula used: D W K/P FE’ in 
which, 

D = Total distance of transmission one way in feet, 
assume 500 feet. 

W = Total watts delivered to the motor. 

P = Per cent. loss in line in watts — 10 volts <a 
amps. == 757 watts and 757 — 16,675 — 4.5 per cent. = P. 

EK = Voltage at motor end of line, 220 volts. 

K = Constant — 2,160 for direct current. For alter- 
nating current the value of K is obtained by dividing 2,160 
by the square of the power factor for single phase systems, 
and by twice the square of the power factor for three-phase, 
three or four wire, or for two-phase four wire. Therefore, 
DW K/P E* = 500 & 16,675 X 2,160/4.5 « 220? — 82,- 
695 C. M. 


Dr1acramM or Motor CONNECTIONS. 


For ordinary practice, when it is desired to run the com- 
pound with the series field in, at all times the starting panel 
will answer for both providing they take approximately the 
same amount of current. As the starting resistance is 
ealled on to carry the current for only a short time, in this 
particular case, the continuous carrying capacity at the end 
(a) should be about 25 amps., gradually becoming larger up 
to about 50 amps., at (b). The total resistance being such 
as to eut the applied emf down about 100 volts, when the 
lever is on the first point. 

The writer knows of no way the polarity of the line can 
be found without the use of instruments. This can be de- 
termined, however, after the circuit is closed and current 
flowing by using a very inexpensive pocket compass. When 
a direet current flows in a conductor a magnetic whirl is 
set up, so to speak, around it in a direction depending upon 
the direction of the flow of current. If away from the 
observer the whirls or lines of force are clockwise. When 
the compass is placed close to the conductor the needle will 
tend to lie parallel to the lines of force and point in the 
direction they are going. If placed above the conductor 
and the needle points to the right, the whirls are clockwise 
and the current is flowing away from the observer looking 
along the conductor. Knowing the polarity of the compass 
used the polarity of machine poles can be determined 
also. J. H. Garrerr. 
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Soldering Flux, Answer Question No. 225. 
Editor Southern Electrician: 

In reply to question 225 in the June issue, L. A. C. asks 
for information on soldering cables to carbon bushers. As 
I know of no flux that will cause solder to adhere to carbon, 
I am pleased to give L. A. C. a sketch showing a method 
of cabling carbon brushes. Bore holes in the brushes as per 
sketch. The end hole should be the size of cable to be used, 
about 5-8 inch up, the side hole should be about 4 times 
the diameter of the cable and bored a little below the end 
hole, so. that they will come together well. Push the cable 
through end hole into the other and flatten the end of same, 
then solder with the following flux: 1 part new cut mu- 
riatie acid; 1 part wood alcohol and 1 part glycerine. 


FILL, WITH 
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SOLDERING CABLES TO CARBON BRUSHES. 


Give the acid all the zine it will dissolve, then pour in 
the alcohol and glycerine and stir thoroughly. This makes 
a good soldering flux for any class of work. 

A. G. CROTHERS. 


Is Wattless Current a Waste? Answer 
Question No. 228. 


Editor Southern Electrician: 

In regard to question No. 228, appearing in the July 
issue, I will advise that wattless current is not exactly a 
waste, it is more in the nature of a nuisance, the dictionary 
says that a nuisance is that which gives trouble and vexa- 
tion. This definition fits the case. If there is inductive 
apparatus in a system, there will be a component of the 
total current in quadrature with the energy current and this 
is given the name wattless current. There is actually but 
one current flowing, as there is but one emf, but this watt- 
less component will vary in amount as the reactance is 
increased or diminished in the circuits. The wattless com- 


‘ponent of the current does no work in the cireuit but in- 


creases the total current and thereby the heating of the 
conductors. There is no power consumed in forcing the 
component of the current through the cireuit which is — 
called wattless. The reason for this may be explained by 
considering that the power taken by this cireuit is used to 
charge a condenser. In this case therefore, the charge all 
flows back to the generator or sets up a counter emf 
which tends to send current back into the generator as the 
emf reverses. If it were possible therefore to have con- 
ductors without resistance, a true wattless current could 
exist in which case the total eurrent would be in quad- 
rature with the impressed emf and the cireuit would give 
back as much energy as it received. 

It will be seen therefore that for any given energy load 
at_a lower power factor, there is no greater load imposed 
on the prime mover than would be the case if the power 
factor were 100 per cent. except for greater copper 
losses in the electric circuit due to the larger current 
flowing. .The wattless eurrent limits the capacity of the 
generator and other parts of the electrical circuit by load- 
ing such up with unproductive current. This will be 
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readily realized as the capacity of any system is determined 
by the product of amperes and volts or KVA as measured 
by ammeter and voltmeter and not by the energy or K. W. 
as measured by a wattmeter. The current load ‘on a gen- 
erator will only correspond to the energy load on the 
prime mover when the kilo-volt-amperes equal the kilo- 
watts or the power factor is 100 per cent. At any lower 
power factor the generator carries more load relative to its 


rating than the prime-mover, and full load ean only be put. 


on the prime-mover by a large overload capacity of the 
generator. It will therefore be seen that the low power 
factor requires an extra expense in increased size of 
electrical apparatus for any particular load when operating 
under 100 per cent. power factor. Ordinarily the prime 
mover is so chosen that it will operate at its most economi- 
eal point when the generator attached to it is at its full 
load point. If the power factor is low, say 70 per cent., 
then when the generator is operating at full load the prime- 
moyer is operating at 70 _per cent. The power factor on 
the: prime-mover cannot. be increased without danger of 
overheating the generator, consequently ‘the central station 
or operating company. must either put up with the prime- 
mover operating at 70 per cent. of the full load or apply 
the obvious remedy of using the synchronous condenser. 
The action of the synchronous condenser when operated 
with over-excited fields is simply that of an alternating cur- 
rent generator running idle on the system. The leading cur- 
rent caused by the over-exciting of the fields flows through 
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the generator and neutralizes a certain amount of current 
which otherwise would flow through the generators attached 
to the prime-mover. The synchronous condenser provides 
a path for the unproductive current, shunting it off from 
the main generators and causing it to pass through these 
separate generators. The power factor of that portion of 
a load which passes through the generators attached to the 
prime-movers is therefore increased and the inerease may 
be brought up to any desired extent. 

It is well to remember that a high power factor as com- 
pared with a low power factor should not be striven for, 
without carefully considering the means by which the 
higher power factor is to be obtained. Power factor may 
be raised by decreasing the inductive load or by increasing 
the energy load. A higher power factor by the first method 
is always a gain, while by the second method, a gain will 
depend. upon whether or not the increased energy load 
brings ‘an inereased revenue. The greatest proportionate 
improvement secured by a given amount of leading current 
by means of a synchronous condenser is when the power 
factor of the system is low. The further addition of this 


-leading current when the power factor reaches say 90 per 


cent. reduces the apparent energy slowly, it is necessary 
therefore to investigate conditions and strike an average 
where expense and upkeep of condenser do not exceed 
saving in apparent energy or the expense which would be 
eaused through the addition of larger sized distribution 
apparatus. H. F. Boyze. 


and Appliances. 


The Electric Sign Projector. 


A new and attractive medium for display advertising 
is coming into use as the result of the invention of the 
Electric Sign Projector, which throws a bright sign or 
catch phrase on the sidewalk. The essential features of 
the projector are a powerful but small lamp, three lenses 
and a stencil containing the advertisement. The lamp, 

_ which is a hundred candle power of the glower type, oper- 
ates on the regular lighting circuit of 110 volts, either 
A. C. or D. C. The lenses, the glower and the stencil are 


Tue ELrectrric SIGN PROJECTOR. 


located in a metal tube 14 inches long, as shown in the 
accompanying illustration. The tube is separated at the 
end occupied by the lamp so as to provide for the inser- 
tion of a small globe which makes the light available for 
illuminating the window in which the sign projector is 
placed. The pedestal for the tube to rest upon completes 
the outfit. It can be placed on a bracket or attached di- 
rectly to the ceiling, in the window, above the door, or in 
any convenient place, and the tube may be adjusted to 
suit the position and height, being capable of adjustment 
to any angle. It is focused the same as an opera glass. 

The advertisement as it appears on the sidewalk is not 
round as shown on the stencil, but slightly elliptical. It 
varies from 314 feet longest diameter up, according to the 
distance of. projector above the sidewalk. While primarily 
intended for sidewalk advertising, the projector may be 
used for throwing ads on walls and ceilings as well. It 
has been effectively used by department stores as a wall 
sign to eall attention to special sales. The Electric Sign 
Projector is manufactured by the Pittsburg Electric Special- 
ties Company, No. 927 French Street, Pittsburg, Pa., a new 
company organized to manufacture and market this and 
other electrical specialties. 


Mazdalite Lighting Units. 


The Delta-Star Electric Company, of Chicago, has de- 
veloped a complete line of moderate priced lighting units 
for use with Mazda lamps, one of the various forms being 
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shown in the accompanying illustration. This fixture is 
designed for use in place of the enclosed are lamps and has 
the advantage of low initial and maintenance cost as com- 
pared to the comparatively expensive are lamp. The Maz- 


_ dalite fixture, so-called, is adapted for use with any size 


lamp up to 250 watts, depending upon the illumination 

desired. The distribution curve is so calculated that a very 

uniform illumination is secured. The reflector and hood 
e) 
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MazpAuitge UNIT. 


is formed from a single sheet of steel, fire enameled white 
inside and blue outside, thus giving a permanent durable 
finish and reflecting surface. The fixture is weatherproof 
and is made with and without the enclosing globe which 
in dusty locations serves to collect the dirt and protect the 
lamps. The units are shipped by the makers ready to be 
connected to the circuit, permitting rapid and economic in- 
stallation. 


A Large Storage Battery. 


A contract has been made by the Consolidated Gas, Elec- 
trie Light & Power Company of Baltimore, Md., with The 
Electric Storage Battery Co., of Philadelphia, Pa., for the 
installation of a large battery to be used for emergency 
service. This battery will consist of 152 cells of the Exide 
type, each cell containing 133 plates. Each of the 152 lead 
lined wood tanks will measure 4 feet 2 inches in height, 2134 
inches wide and 6 feet 67% inches long, and will weigh with- 
out plates or electrolyte 940 pounds. The total weight of 
the entire battery equipped with plates and electrolyte, 
when ready for service will be approximately 1,079,200 
pounds. This battery when fully charged will supply suffi- 
cient electric current to light 120,000 twenty-five watt Tung- 
sten lamps for one hour or 240,000 such lamps for twenty 
minutes, having an output of 4000 H.P. 

These emergency or stand-by storage hatterics are used 
by the large electric lighting companies to provide for wnn- 
sual demands in current caused sometimes by a temporary 
accident to electrie generating machinery, or by sudden 
darkness preceding a thunderstorm, or as recently experi- 
enced in New York City by a heavy snow fall which within 
ten minutes increased the demand for current on the New 
York, Edison Co.’s system from 100,000, H.P. to 166,000 
H.P. In this case the rate of increase in current was so 
rapid that it was impossible to connect additional engines 
with sufficient rapidity and the storage batteries were called 


upon to meet the emergency, thus saving New York City 
from darkness. 
These batteries are popularly called The Watch Dogs 
of the System, as they are instantly ready to supply enor- 
mous quantities of electricity, thus insuring electrie light at 
all times and at the same time protecting electrical appa- 
ratus from sudden strains caused by large demands for eur- 


rent. ‘The Electric Storage Battery Company has installed 


New YorK Kuiok Monogram. 


44 batteries for the New York Edison Co., many of which 
are almost as large as the one now being built for the Con- 
solidated Gas, Electric Light & Power Co., of Baltimore. 
Similar batteries have been supplied to the electric lighting 


companies in Chicago, Atlanta, Minneapolis, Brooklyn, Bos- 


ton and Spokane, and many other large electric lighting 
compaules, appreciating the protection from such batteries, 
are now considering an installation. 


The New York Klok Monogram. 


The accompanying illustration shows an ingenious sign 
for indicating the exact time at night. The sign is oper- 
ated through a flasher used in connection with a special 
clock movement and the mechanism is such that the time is 
flashed every minute, as 12:07, 12:08, and so on. The sign 
itself commands attention and becomes a permanent fixture, 
being referred to for correct time at night. When in- 
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stalled in connection with an advertisement the sign is of — 


additional advantage, in that the value of a display is in- 


creased by the°attention created and held among those who 
refer to it frequently. This sign is manufactured by Betts 
& Betts, of 303 W. 53d St., New York City. 


Allis-Chalmers Lighting Transformers. 


The general design of lighting transformers has been well 
established for many years, but oreasionally marked im- 
provements in details have been made which have greatly in- 


creased the practical value of this type of electrical appa-— 


ratus. The new line of lighting transformers which the 


Allis-Chalmers Company is now placing on the market — 


brings out this point very fully, as departures have been 
made from older designs. It is claimed that these changes 
have produced a transformer in which the heat is con 
ducted to the air from the coils in a much more rapid manner 


than is usually the case, thus insuring a transformer with 


an exceedingly low temperature rise. The greatest visible 


change in these transformers is a provision, in the larger 
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ALLIS-CHALMERS TRANSFORMER. 


sizes, of three cooling surfaces in the ordinary plain case 
transformer. This is accomplished by encircling the main 
ease with a jacket and providing for the circulation of oii 
between the two. Both the tank and the jacket are made 
of boiler plate. They are connected at top and bottom by 
short tubes leaving an air space between the two. All 
joints are welded making the tank and jacket seamless, and 
preventing the chance of leakage. In addition to the three 


SOUTHERN ELECTRICIAN. 


radiating surfaces provided, the space between the jacket 
and the tank forms a flue which causes currents of air to 
ascend at a considerable velocity, thereby exerting a serub- 
bing action on the surface which greatly facilitates heat dis- 
sipation. This style of tank is used on all lighting trans- 
formers from 20 K. V. A. to 50 K. V. A. inclusive. The 
tubes connecting the top and bottom of the tank and jacket 
and thence to the air. Provide for a continuous and posi- 
tive circulation of the oil. Tests made on these show that 
this circulation is rapid, and that heat is quickly conducted 
from the transformer through the oil to the surface of the 
tank and jacket. 

An entirely new departure has also been made in the 40 
K. V. A. and 50 K. V. A. sizes by so arranging the coils 
that there is-a ventilating space between them which al- 
lows full and free cireulation of the oil. These sizes are 
wound with two low voltage and one high voltage coil, the 
latter being placed between the other two. The coils are sep- 
arated from each other and the space between them pro- 
vides ventilating ducts on each side of the high voltage coil 
through which the oil ean readily circulate. This ventilat- 
ing feature helps to make a transformer that is extremely 
cool in operation. 

All these transformers are supplied with the 5 per 
cent and 10 per cent taps. ‘These taps or leads are con- 
nected near each end of the primary winding and enable nor- 
mal secondary voltage to be secured, even if the voltage sup- 
plied the primary coil is 5 per cent or 10 per cent below 
normal. These transformers are designed for use on 2,200 
volt or 1,100 volt lines. The use of the taps makes it pos- 
sible to step down from 2,200 volts in nine different ratios 
and from 1,100 volts in six different ratios. The Allis-Chal- 
mers Company claims that these many special and useful 
features give a transformer having extremely satisfactory 
operating characteristics and one which is unexeelled for 
central station work. 
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dustrial enterprises. 
organization and any undertakings. — 
ratus to make liberal use of this section. 


ALABAMA. F 

ALEXANDER CITY. The Industries Light & Power Com- 
pany which has recently been formed and is planning the con- 
struction of a dam and power plant for electric light and 
power to this place. 

BOAZ. The city is about to receive bids for installing 
an electric lighting plant. The mayor is W. H. Bartlett. 

CENTERVILLE. The Centerville Light & Power Company 
has been incorporatcd with a capital stock of $15,000 by J. P. 
Kennedy, H. L. Reynolds, J. N. Lightsey, O. C. Oakley. 

DOTHAN. The city has decided to vote on an issue of 
bonds for the construction of a new water works system and 
electric light plant. The site has been selected and plans 
have been prepared for the power house to cost approxi- 
mately $75,000. Teh mayor is J. Baker, an dother informa- 
tion can be obtained from him. 

EUFAULA. The city is yet considering the installation 
of an electric light plant. Considerable discussion is taking 
place and some definite decision will be reached in the early 
future. The city is now being supplied with lighting by 
a temporary dynamo that has recently been installed. 

HARTSELL. It is understood that bonds to the amount 
of $28,000 have been sold, the proceeds to be used for the 
installation of an electric light plant and water works sys- 
tem. xX. A. Kramer, of Magnolia, Miss., is engineer. 


Southern Construction News. | 


This department is maintained for the contractor, dealer, jobber, 
material is obtained from various sources and includes the latest information on new Southern engineering and in- 
We ask the co-operation of new companies by furnishing authentic information in regard to 


We also invite all those who desire new machinery or prices on electrical appa- 
No charge is made for the services of this department. 
to avoid errors in any item, and if such occur, we want to know about them. 


EE 


manufacturer and consulting engineer. The 


Every effort is made 


GADSDEN. The Gadsden Concrete Company desire prices 
on steam boilers and engines. The president is G. P. Little. 
This company also desires prices on electric motors. 

GADSDEN. The Alabama Power & Light Company has 
filed articles of incorporation. The incorporators are R. A. 
Mitchell, E. D. Hollingsworth, T. S. Kyle, O. R. Goldsman 
and D. C. Allen. The company proposes to develop water 
power on the Little River near Blanche, about 30 miles 
south of Gadsden. They also propose to install plants on 
other streams in this section. 

RUSSELLVILLE. The city has decided to construct an 
electric light and water works system, bonds to the extent 
of $24,000 having been issued. The work is under the super- 
vision of Prof. Kay of the University of Alabama. 

TUSCALOOSA. A franchise has been applied for by S. G. 
Blair and H. B. Foster to construct an electric light plant. 


FLORIDA, 


DAYTONIA. The proposed new franchise for the Schantz 
Electric Light Company has been voted down. 

FORT MEADE. The Fort Meade Electric Light Company 
has recently been incorporated and has plans under way for 
the equipment of its plant. J. G. Fancy is president. 

LAKELAND. It is the plans of the Lakeland Hotel Com- 
pany to install in their new hotel steam heat, electric ser- 
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vice and a telephone system. The cost of the hotel will be 
about $8,000. 

OCALA. The Lake Weir, Ocala and Silver Springs Sub- 
urban Railway Company has recently been incorporated and 
plans to build an electric railway between Lake Weir. and 
Ocala and Silver Springs. The company is capitalized at 
$50,000, and the officers are D. S. Woodgrove, President; E. W. 
Davis, secretary and treasurer, and X. A. Kramer, general 
manager. 

PLANT CITY. According to recent reports the city is con- 
sidering the installation of an electric light plant. The 
mayor. can: give other information. 

PORT LUCIE. An electric light plant is under construc- 
tion for this place. J. H. Rogers is interested, and informa- 
tion can be secured by addressing him at Sewalla Point, Fla. 

ST. PETERSBURG. It is understood that the St. Peters- 
burg Investment Company are to construct a power plant and 
car barn. The consulting engineer is R. E. Ludwig, and the 
manager of the company is H. Walter Fuller. 


GEORGIA. 


ATLANTA. The Appalachian Power Company has ap- 
plied to the railway commission for authority to issue stocks 
and bonds to the amount of $205,000. The company has ac- 
quired expensive power rights on Panther Creek in Haber- 
sham County,.and these it proposes to develop. The presi- 
dent of the company is L. B. Magid, of Atlanta. 

ATHENS. The Athens Electric Railway Company is en- 
larging its power plant, increasing the output from 1,000 
horsepower to 1,200 horsepower. It is also understood that 
the company will increase the capacity of the Tallahassee 
Shoals plant. 

ARAGON. It is understood that the Georgia Power Com- 
pany has secured a site in Aragon where it proposed to 
erect a transformer station. This station will receive energy 
from. the Tallulah Falls plant, by way of Atlanta, and from 
there. transmit it to Cedartown and Rome. 

AUBURN. The city has voted a bond issue for sewer and 
water works system. The engineers are J. B. McCrary Com- 
pany of: Atlanta. 

BARNESVILLE. Bonds have been issued to the extent of 
$3,000 for lighting purposes. Bonds have also been NAS 
and sold for schools and water works. 

. BAXLEY. It is understood that the issue of bonds is 
under consideration for an electric light plant. 

CEDARTOWN. The Georgia Power Company is making 
investigations for. constructing lines to Cedartown. 

BOWMAN. It is understood that options are being taken 
on the water powers adjacent to Bowman for the purpose of 
developing a system of water works and eléctric lights for 
the town and supplying electric power for the smaller in- 


“dustries throughout the section. 


KENTUCKY. 
LEXINGTON. It has recently been announced that the 
new power station to be erected by the Kentucky Traction and 
Terminal Station Company will be of a capacity of 4,750 K. W. 


Expenditure. in connection with this station is placed at 
$800,000. 
- STURGIS. <A water works system and plant is under 


consideration for the city. 
LOUISIANA. 


It is understood that the lighting system of this place will 
be changed from direct to alternating current and equipment 
installed in, the power house to cost approximately $40,000. 
W. L. Eyres is superintendent of the light and water plant 
and can give other information. 

MORGAN CITY. It is understood that a water works 
plant is to be established at this place and that X. A. Kramer, 
of Magnolia, Miss., has the plans. The plant will cost ap- 
proximately $60,000. 

SHREVEPORT. It is understood that the Caddo Win- 
dow Glass Company, of Shreveport, La., is to install an iso- 
lated plant. "Will require generator, engine and boiler. 

‘VIVIAN. It is understood that the Vivian Ice, Light & 
Water Company was organized with a capital stock of $50,- 
000 to construct an electric light plant. O. C. Jacobs is presi- 
dent and his address is Oklahoma City, Okla. J. C. Wilinston 
is secretary, Shreveport, La. 


MISSISSIPFI. 


BAY SPRINGS. The Bay Springs Electric Company has 
been incorporated with a capital stock of $10,000 by C. E. 
Burnham, L. L. Denson, E. A. Denson. 

COFFEEVILLE. An electric light plant 
sidered by P. M. Woodall. 

CLARKSDALE. The city has voted $6,000 in bonds for an 
extension to the electric light system. The mayor can give 
other information. 


is being con- 


HICKORY. It is understood that the city has under con- 
sideration’ plans for an electric light plant. 

TUTWILER. ‘According to reports a company is being 
organized for the purpose of installing an electric light plant. 
The plant as pronesss will cost $10,000. W. D.-Corley is in- 
terested. 

TYLERTOWN. It is understood that Q. D. Sauls, of Ty- 
lertown, Miss., is in the market for a 50 K. SW 2,300 volt, 60 
cycles generator and exciter. Ss m4 

NORTH CAROLINA. 

GASTONIA. The Spencer Mountain ~ Powe Company’s 
power plant located on the Catawba River about seven miles 
from Gastonia was destroyed by fire at a loss of: $20,000. It 
is understood that the plant will be rebuilt at once. 

RALEIGH. It is understood that S, 0O- Middleton, of 
Hallsville, N. C., is the chairman of a committee to decide 
upon the installation of an electric light plant at the state 
hospital. 

SELMA. Plans are under way for the installation of a 
municipal electric light plant at. Selma. J. A. Mitchell is 
mayor and can give other information. ~ : 

WILMINGTON. An auxiliary steam plant is being con- 
sidered by the Savannah River Power- Company. Information 
can be obtained from H. McRae Company. 

WINSTON-SALEM. The Mengel Box Company, of Louis- 
ville, Ky., has completed its plans for the erection of a new 
factory to be built at Winston-Salem, N. C. The plant will 
cost approximately $100,000 and will be equipped with electric 
drives. It is understood that electrical. energy will be sup- 
plied by mee local central station plant. 


: SOUTH CAROLINA. 

GREENVILLE. It is understood that the Southern Power 
Company has contracted with the New Duncan and the 
Westervelt Mills, both of which are now under construction, 
for electrical power: Each mill will have 50,000 spindles and 
full accompaniment of looms and other machinery so that 
each will use about 1,500 horsepower. 

HONEA PATH. It is understood that T. W. Cochran, of 
Greenville, S. C., has been engaged to prepare plans and 
superintend the construction of an electric light plant. Bi fs h 
Monroe can give other information. 

ORANGEBURG. The Dixie Lumber Company desire a 
15-horsepower and a 5-horsepower electric motor. 

SELMA. It is understood that the city has plans for the 
installation of an electric light plant. The mayor can give 
other information. 

: TENNESSEE. : S. 

BRISTOL. ‘It is understood that the Bristol Gas & Blec- 
tric Company is invading the field of steam power in the 
section, and has secured a number of customers to use electric 
power. The electrical energy will be generated at the Wa- 
tauga hydro-electric plant on the Watauga River. 

- SOUTH PITTSBURG. The South Pittsburg Electric Light 
& Power Company’s plant owned by D. J. Alexander, of Nash- 
ville, and Charles Houston, of South Pittsburg, was destroyed 
by fire July 18. The total loss was approximately $14,000. 
The electric light plant will be rebuilt:at once. 


PERSONALS. he 

MR. GEORGE BELL, formerly with the Westinghouse 
Electric & Manufacturing Company, has become associated 
with the Duncan Hlectric Manufacturing Company, of La- 
Fayette, Indiana, as Sales Manager. Mr. Bell prepared for 
college at Mercersburg Academy at Mercersburg, Pennsyl- 
vania, and took the Hlectrical Engineering course at LaFay- 
ette College, at Easton, Pennsylvania. Upon leaving college, 
he entered the apprenticeship course of the Westinghouse 
Electric & Manufacturing Company, and after spending a 
year and a half in their shops, entered the sales department, 
spending some time in the offices at East Pittsburg, and later 
joined the sales force in the Atlanta office. After spending 
eight months there, he was transferred to the Cincinnati 
office. In the fall cf 1900, Mr. Bell was sent to Indianapolis 
to build up his Company’s business in Indiana, and the 
following spring opened the Indianapolis office, where he 
remained in charge until he resigned his position in October, 
1910, to get some experience in central station work. Mr. 
Bell was connected with the Westinghouse Company for 
almost ten years, and is well fitted for his new position. He 
has acquired an interest in the Duncan Electric Manufactur- 
ing Company, manufacturers of the Duncan Meters and 
Transformers. 
' MR. WILLIAM N. DRIVER, general manager of the 
Great Southern Hotel at Gulfport, Miss., at the recent con- 
vention of the Mississippi Electrical Association, with head- 
quarters at that place, was conspicuous for his general ac- 
quaintance and popularity among the electrical men of the 
South. This acquaintance among electrical men, however, 
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Some Engineering Methods of Today 


In present day engineering, at the very time when our 
foremost text-book writers declare that electrical science 
has outgrown its infaney and historians proclaim this the 
age of inventions, there is much practice in the profession 
that is infantile and lacking genius in its method. Let 
us analyze a bit. In this country alone, there are over one- 
hundred schools maintaining regular electrical engineering 
courses, giving the profession yearly many. hundred of 
intelligent, prospective engineers. These young men scat- 
tered over this. country, with the ambitious idea of getting 
immediately into practical work, often lack completeness 
in their knowledge of the theory of subjects with which 
they are dealing, bringing such into disrepute under fire of 
their practical fellow workmen. They are jeered at and 
made fun of, because their theories are apparently ex- 
ploded. 

These occurrences discourage theory in the future engi- 
neer’s mind and lead him to adopt the “cut and try” methods 
of his less-trained examples to the right and left. Thus 
matters continue, perhaps he progresses to the draughting 
room and here unconsciously he adjusts and tries, adjusts 
and tries his dividers rather than use the reliable methods 
These habits 
Our techni- 


taught him in his early secondary school days. 
erow until they become almost fixed opinions. 
eal graduate has now, long since been doing engineering 
work under the head of “draughting,” a term used by many 
eampanies to obtain and retain good engineers at a “pen 
pushers” salary. At last, to still collect the revenue from 
the work of “one of the more successful” the employer is 
constrained to increase considerably the weekly earnings of 
and along with this considerable in- 
the ambition of the 


the “lucky guesser”’ 
erease comes the title of engineer, 
receiver. 

The next step is to become well-known as an engineer. 
Clubs and banquets are the easiest means of becoming lo- 
cally known, just like adjusting and trying was the easiest 

* way of finding the radius of some particular are. A jolly 
good fellow is always acceptable company in the society of 
club rooms, but is it the jolly good fellow that becomes the 
engineer? Is not his value his knowledge? What we may 
ask, has become of his text books? With the exception of 
a few handbooks it is safe to say that they have been for- 
gotten. He is then to rely upon what? Experience, like 
the untrained man? He ean do a little better than that, he 
can do like others have done, depend upon the experience 
of someone else. To do this he attempts to look over 
“the best American practice” which is not at all necessarily 
the best existing. He has forgotten all his German, 
French or whatever other foreign tongue he may have 
studied, and he ean only keep up with the publications in 
English at the best. He uses the methods that look the 
best to him, taking a part of this plant and a part of that, 
puts them together, then wonders why they do not give per- 
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feet satisfaction for they were taken from “the best, Ameri- 
can practice.” It is the same old “eut and try” proposition 
over again. 

Did it ever occur to him that his methods might be 
investigated? If they were fully investigated in a scientific 
manner and reported upon favorably, would they not have 
operated suceessfully or more successfully than they were 
likely to by simply being put together? The most satisfac- 
tory method of producing a worthy product is not to 
simply put parts together and let the purchaser test the 
assemblage, but fully develop the product by scientific 
investigation before it is presented to the market. 

Our engineers of today are prone to use the experience 
of a more or less successful predecessor rather than indi- 
vidually investigate within other fields for themselves. There 
must be a reason for this. Is our technical school at fault 
or has her alumnus misinterpreted and misapplied her in- 
struction and training? Quite often we believe the latter. 
Of course it is necessary to keep up with the practice 
of the day. There is one good way of doing this and 
that is, subscribe to all the best electrical journals. Every 
engineer appreciates this, and usually subscribes to as 
many periodicals as pertain to his line of the profession. 
Many find that their reading is wholly confined to these 
journals, because their time is largely taken up with the 
practice of their profession. Thus the journal of today 
is the text-book of many an engineer. What is contained 
in the journal, later becomes his knowledge. 

If the journal gives exclusively a series of examples, 
such as “the best American practice,” then its influence is 
toward the “eut and try” engineer. To represent the great- 
est good in technical journalism, advaneed theory and meth- 
ods of scientific investigation must receive careful attention. 
Then the temptation is layed before the engineer and the 
chance is given him to investigate for himself. ‘his also 
keeps the theory fresh in the minds of the theoretical. 

In the State of New York a short time ago, there was 
agitated for introduction into the State Legislature, a bill 
requiring all practicing engineers to stand an examina- 
tion and therewith procure a license. The A. I. E. E. and 
the engineers in general arose with both hands in the air 
and stamping with both feet on the ground yelled, “No!” 
When the general assembly asked, ‘Why?” the only 
answer came, “Because it would doa great injustice.” If 
the gentlemen were able to stand the examination, would 
there be any injustice? The answer should then have been, 


that there are many among us who have been out of school 


so long, that the theoretical elements have been forgotten 
and since the examination would consist largely of this, we 
fear that the younger men in the profession might stand a 
better examination than some of us who are the fossils of 
the profession. Why have we older men forgotten the 
elements of the science? Had the theoretical elements been 
retained in our minds, would we not have’ been able to 
secure the license now? And would the capable, therefore, 
the deserving of us not be separated financially as well as 
intellectually from the undeserving? 

Beginning with this issue there will appear in this 
journal, at least one purely technical article, composed of 
new, first hand scientific matter, results of mathematical 
and laboratory investigation written exelusively for these 
columns. It is hoped that the effort will help to encourage 
individual investigation, the making of the successful man 
or engineer among our readers. 


Final Arrangements for Convention of 
Georgia Section of N. E. L. A. 


At the time this issue of SourHERN ELECTRICIAN goes 
to press, the date set for the convention of the Georgia 
Section of the N. E. L. A. is less than four weeks hence. 
While exact details of the plans laid have not yet reached 
such a stage as to permit publication, the general features 
have taken definite form, appearing elsewhere in this issue, 
and promise to make possible two days of real profit to 
all who come to Columbus, Ga., September 26 and 27. In 
accepting President Bleecker’s invitation to make Colum- 
bus the meeting place for the first convention of the Seec- 
tion, it was with due recognition of the city as a point of 
interest for electrical men. 

Columbus is the capital of Muscogee County, Georgia, 
situated on the east bank of the Chattahoochee River, on 
the border of Alabama, and at the head of navigation and 
the foot of the falls of the Chattahoochee. It is located 
in the heart of the great cotton belt, surrounded by rich 
agricultural lands, with ample rail and water transporta- 
tion facilities. There are three dams constructed within 
two miles from the center of the city, each developing a 
large amount of power. Another large dam is now near 
completion. It is owned by the Columbus Power Company, 
and will prove a great addition to the marvelous water 
power already developed in the Chattahoochee River in 
and near Columbus. 

The program committee has arranged for and secured a 
number of able engineers to present exhaustive papers on 
various phases of the central station industry. The appli- 
eation of power will be covered by a paper on “Supply of 
Electric Energy to Textile Mills,” to be presented by Geo. 
K. Hutchins of the Columbus Power Co. The building up 
of a day load on lighting feeders by heating devices will 
be discussed through a paper entitled “Electric Heating 
Utensils” to be given by L. L. Warfield, engineering expert 
for the Westinghouse Electric and Manufacturing Com- 
pany. The problem of making the small station pay 
during the period of light load will be taken up by 
a paper on “Ice Making as Associated With Central 
Stations,” to be delivered by Burdett Loomis, of the 
Ware County Light and Power Company. Another im- 
portant subject which will receive attention is the economy 
of manufacture by improved machinery. This topie will 
be ably treated in a paper entitled, “Low Pressure Tur- 
bines” to be presented by E. H. Ginn, an electrical engi- 
neer for the General Electric Company at the Atlanta office, 
who has made a special study of the conditions prevailing 
in Southern plants. 

The social features of the convention are receiving spe- 
cial attention. Definite information, however, is lacking, 
further than the planning of a reception on the first night 
for the various delegates and their wives, and an inspection 


trip to the different power stations of the Columbus Rail- 


road Company and the Columbus Power Company, includ- 
ing a trip to the new development at Goat Rock, where the 
large dam is in course of gonstruction. It is safe to say, 
however, that further than these events there will be others 


of such a nature as to employ all spare time with profit 


and pleasure well balanced. 


SEPTEMBER, 1911. 


+ 
A; 
; 


ae 


SEPTEMBER, 1911. 


Producer Gas and Electrical Equipment | 


SOUTHERN ELECTRICIAN. 


of East St. Louis Drainage System 


(Contributed Exclusively to SouvHERN ELECTRICIAN. ) 
BY HOWARD F. SMITH. 


HE eity of East St. Louis, Illinois, has a population 
of 60,000 and is located on low ground, surrounded 
on three sides by a levee. During periods of high water 
the greater portion of the area of the city is below the 
water line of the Mississippi river, and rainfall and seep- 
age from the Bluffs, back of the city, remains on the sur- 
face of the low ground causing unsanitary and unhealthy 
conditions. A drainage and sewage system costing $742,- 
000.00 has recently been designed to meet the city’s re- 
quirements, consisting of approximately seven and one-half 
miles of concrete sewers, together with a net work of vit- 
rified clay pipe sewers. 
NATURE OF DRAINAGE SYSTEM, 

At a point about one mile from the river, the system 
converges into a conerete intake flume, from which the 
water is pumped through a ten and a half foot reinforced 
conerete main to the river. The suction flume and discharge 
main are by passed by means of a ten and a half foot gate 
valve, so that during periods of low water the system will 
operate by gravity. 

The territory drained comprises six square miles of city 
property, together with the underground seepage from 
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PuMPING STaTION SHOWING GAS ENGINES 
4S-INCH CENTRIFUGAL DRAINAGE PUMPS. 


three to four times this area. In explanation of this state- 
ment, the ground upon which the city is built consists of 
sand to the depth of from a few feet to 200 or more feet. 
This sand varies in size from coarse sand to a sand re- 
sembling dust in appearance when dry. A portion of the 
water from the bluffs back of the city, filters through this 
sand so that the water level throughout the year is at a 
variable depth, from a few inches to a few feet below the 
surface. 


Fig. 2. 

The design and selection of apparatus for the pumping 
plant is of special interest, and was first worked out by 
Mr. E. T. Adams, of Milwaukee, Wis. It was embodied 
in a city ordinance about seven years ago, and has since 
been. remodeled and the apparatus installed under the 
personal supervision of Mr. Howard F. Smith, of the firm 
of Dixon-Smith Engineering Company, consulting engi- 
neers at St. Louis, to meet the present design of apparatus 
and modern improvements in the various classes of ma- 
chinery. The plant will be idle about one-third of the 
year, but must be ready for immediate service at any time 
the river reaches a stage above ten feet. As no effec- 
tive storage could be secured for the drainage water, the 
plant must handle the full amount of run off from a storm 
within a few minutes after the rain begins to fall. The 
static head to be pumped against varies from zero to a 
maximum of 25 feet, while the average condition under 


PUMPING STATION BUILDING. 


which the pumps will operate as indicated from a record 
of the past decade is nine feet. 

All machinery is loeated on lines running 45 degrees 
with the center line of the building, which admits of a 
minimum foundation and building, but provides sufficient 
operating room. The foundations are in fact floating, 
resting on quick sand, and all pumping machinery is located 
below natural grade, giving the observer at first glance, 
the impression of the works of a huge watch. The elec- 
trical generators and switchboard are located on a concrete 
gallery, on a level with the operating platform of the en- 
gines, and the entire plant including the auxiliary appa- 


ratus and valves is controlled from this elevation. The 
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vacuum pumps, compressor and other secondary apparatus 
are located under the switchboard gallery. . 


NATURE OF EQUIPMENT. 

The apparatus selected consists of a gas producer, 
gas engines and centrifugal pumps, together with an elec- 
trieal plant and auxiliaries. The producer is a modern 
type, manufactured by R. D. Wood, of Philadelphia, Pa., 
rated at 500 H. P., and designed primarily for anthracite 
coal, but provided with tar extractor and auxiliaries for 
operation with bituminous coal. The producer proper is 
ten and one-half feet in diameter by fifteen feet high of 
the suction type, the scrubber being six and one-half feet 
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ENGINE Founpations, InTAKE AND DISCHARGE 
OUTLETS FOR CENTRIFUGAL PUMPS. 


A vertical boiler is pro- 
The produeer 
and auxiliaries are located at one end of the main building 
but separated from the pumping plant by a brick and 
A coal bunker adjoins the producer 
room and is situated so that coal may be unloaded directly 
from the ear, and at the same elevation as the top of the 
producer. 


in diameter hy eighteen feet high. 
vided for starting and cleaning purposes. 


conerete partition. 
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Fiye large internal combustion type pumping engines, 
manufactured by the Rathbun-Jones Engineering Co., of 
Toledo, Ohio, are installed for drainage purposes. These 
engines are vertical, single acting 1814 x 20 inches, and de- 
signed with a hand operated controlling device to operate 
a variable speed, and having a rated capacity at full speed 
of 290 B. H. P. each when operated on city gas. The 
engines are so constructed that either producer gas or city 
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gas may be used which admits of an independent source 
of fuel in case of accident to the producer. It also pro- 
vides for emergency operation in case of flood, without 
necessitating an abnormal outlay in producer equipment, 
which would be required only a limited number of weeks 
during the year. 

Two pumping engines of similar design are installed for 
sewage pumping, being 15x16 inches and rated at 200 
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B. H. P. One engine for electrical power is a vertical auxiliary apparatus, excepting valves, is operated by elee- 
two-cylinder 11 x 13 inches, rated at 75 B. H. P. Five 48- _ tricity, a 120-240-volt, direct-eurrent, three-wire system be- 
inch centrifugal Allis-Chalmers drainage pumps are direct ing selected for this purpose. The auxiliary power plant 
connected to their respective engines, and designed to consists of a 35 K. W. direct-connected generator together 
operate at a speed varying from 75 to 200 R. P. M. de- with a 25 K. W. generator direct connected to a 40 H. P. 
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E pending on the quantity of water to be handled and the motor, operated by an independent source of electricity. 
a head pumped against. The pumps are provided with two This plant furnishes light for the various buildings, to- 
mi 36-inch suction lines and a single 48-inch discharge, and gether with power for operating the vacuum pumps, air 
z operate without the use of thrust bearings. The two 36- compressors, main sluice gate, tar extractor, cranes, ete. 
4 inch sewage pumps are similar to the above, and have 24- Lorimer & Gallagher Company were general contractors, 
B inch suctions and 36-inch discharge.. The maximum total ca- 
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Fig. 8. Type or Drarnace Pump USED. 
and Mr. T. E. Richards, of Chicago, superintendent in 


Fig. 7. RATHBUN-JONES GAS ENGINE. 


pacity of the pumps exceeds one-half billion gallons per day. 

The engines are arranged to start with compressed air, 
with the pumps full of water and discharge valves closed. 
The pumps are primed by means of a vacuum pump. The 
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charge of construction of the East St. Louis plant. All 
engineering work was done by the Dixon-Smith Engineer- 
ing Co., of St. Louis. 
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Principles of Illuminating Engineering 


(Contributed Exclusively to SOUTHERN ELECTRICIAN ) 
BY A. G. RAKESTRAW. 


HILE it has only been about four or five years since 

American made tungsten lamps have been on the 
market, yet their introduction has been remarkably rapid es- 
pecially for commercial installations, as superior efficiency 
and quality proved them at once to be a good investment. It 
is in fact due altogether to the tungsten lamp that electric 
light has been able to compete successfully with the latest 
improved gas lamps. A good many tungsten lamps are 
also used in residences, especially for libraries, sitting 
rooms, and wherever there is much reading to be done. 

The first tungsten lamps placed on the market were very 
fragile, were high in price, could not be burned satisfac- 
torily in any but a vertical position, and were apt to blacken 
the bulb. All of these defects have been practically over- 
eome. The blackening of the bulb, which greatly reduced 
the lighting value of the lamp, was caused by the contact 
of the tungsten filament with other metals at the points of 
eontaet with the leading in wires and anchors. The high 
temperature of the filament simply volatilized the steel or 
copper of the support which then was deposited on the in- 
ner surface of the globe. Fig. 10 shows why the lamps 
would burn out so quickly when burned on an angle. The 
dotted line shows the position of the filament when cold and 
the solid line when hot. This produced a bending at the 
point of connection every time the lamp was lighted or ex- 
tinguished which soon caused a break at that point. Im- 
proved construction has largely done away with this 
trouble. 

The fact that this lamp would not operate satisfactorily 
on an angle, while it caused some inconvenience and neces- 
sitated change of fixtures on the part of those who desired 
to avail themselves of its good qualities, yet it was really a 
blessing in disguise, as it forced the consideration of 
scientifie fixture design for the use of high candle power 
lamps of high intrinsie brillianey, together with properly 
designed reflectors. This of course would have come about 
in time, but the fact that a merchant in replacing carbon 
lamps with tungsten lamps had to put in new fixtures, in 
order to overcome this peculiarity, was the means of intro- 
ducing scientific fixtures and glassware in his place of busi- 
ness sooner than he naturally would have done. Now that 
tungstens have been developed which will burn at any angle, 
the custom of installing the lamps vertically has become so 
universal that we seldom see a new installation put in any 
other way. 

The fragility of the tungsten lamp has been practically 
overcome by the use of the new wire drawn filament. The 
first filaments were composed of the metal in a powdered 
state mixed with a binder and while plastic squirted through 
a die, thus producing an extremely hard and brittle filament. 
It is impossible to pick up a filament of this type between 
the thumb and finger without breaking it. The new fila- 
ments are not squirted, but drawn, and while still brittle as 
compared with the carbon filament, yet are stout enough to 
stand up quite well with ordinary care. The difference in 
the mounting of these two is shown in Figs. 8 and 9. It 
will be observed that the wire drawn filament has only two 


joints, being wound back and forth over the supports, 
while the old type has two joints for every loop. 

We may mention here another effect of the introduction 
of the tungsten lamp, that is the raising of the standard of 
illumination. With the carbon filament lamp the majority 
of stores were not sufficiently illuminated, due to the cost 
of securing a really good light. Most of these merchants 
welcomed the new lamps as a means of securing the illumi- 
nation that they felt they ought to have, without increased 
cost. Thus the revenue to the central station from this class 
of business was not greatly decreased, but the standard of 
illumination was raised until today brightly lighted stores 
are the rule. Furthermore, since the new lamp was not 
made in smaller than the 25 watt, 20 candle power size, for 
110 volts, it cut out.a good many 8 and 6 candle power 
which were in use. If the tungsten lamp had been made in 
these smaller sizes, no doubt a good many persons would 
have used them, but since it was 20 candle power or nothing, 
the effect was naturally to help to raise the general stand- 
ard of illumination wherever they were used. The low 
voltage tungsten system, comprising a small transformer 
or “economy coil” with 27.5 volt lamps in 10 and 15 watt 
sizes, was devised to meet the demand for a tungsten lamp 
of small candle power, but has not met with much suceess, 
for the principal reason that as stated, the publie are no 
longer satisfied with these small sizes, and are entirely con- 
tent with a minimum unit of 20 candle power. 

Other materials are used for filaments, such as osmium, 
helium, titanium, and perhaps many others, but these are 
all more or less in an experimental stage and not yet com- 
mercially introduced, at least not in this country. It would 
seem as if the limit of operating temperature had about 
been reached and further progress will likely be along other 
lines, such as the utilization of selectivity and luminosity, 
which is not possessed by these types of lamps, at least not 
to a great degree. 

We have already spoken of variation of candle power 
with voltage. Fig. 11 shows curves from data published by 
the N. E. L. A. showing the variation both for the tungsten 
and the carbon lamp. From this it is seen that an in- 
erease of voltage over normal of only 5 per cent increases 
the candle power of a carbon lamp over 30 per cent and of 
a tungsten lamp about 20 per cent. This shows the neces- 
sity of maintaining close regulation on incandescent light- 
ing circuits. Fig. 12 shows the variation of candle power 
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with life. It will be noted that it rises a few per cent 
above the initial value and then slowly decreases to about 
90 per cent of rated value, having a much higher average 
value than carbon lamps, which fall from the initial rating 
to 80 per cent of that value. 
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The following table gives the mean horizontal candle 
power, the spherical candle power and the watts per candle 
power and lumens per watt of the filament type of lamps. 
Incandescent lamps have always been rated in mean hori- 
zontal candle power because their candle power was great- 
est in that direction. In recent comparisons of light sources 
it is common to use the mean spherical candle power, or 
' what amounts to the same thing, the lumens or total light 
_ flux. Since a lumen is the amount of light flux required to 

illuminate a surface of one square foot with an intensity of 

one foot candle, it follows that a light with one mean 
spherical candle power will emit 12.56 lumens. It is also 
q becoming more common to speak of lumens per watt rather 
than watts per candle. The ratio of the mean spherical 
| q _e¢andle power to the mean horizontal is called the spherical 
reduction factor, and is practically constant for a given 
shape of filament. 
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TABLE SHOWING LAMP RATINGS. 


Mean Mean Lumens Watts w.p.c. 
Hor. Sph. (Hor.) 
Onp- 7) C.D. 


16 13.2 


3.1 
20 16.5 50 2.5 
Tantalum 207216 201 2.0 
Tungsten 20 15.6 196 125 7.84 


. While lamps still go by the nominal rating of 16 candle 
§ power, ete., yet the candle power ratings are not usually 
_ given on the labels, but the watts and volts only, and 
instead of one voltage being given there are three. The 
explanation of this is as follows. If we burn a lamp at a 
_ certain voltage it will have a certain efficiency and also a 
certain life. If it is burned above that voltage it will 
give more light and be more efficient, but the lamp will 
hot last as long. If we have the efficiency and the life given 
for each condition we ean determine from the cost of cur- 
rent and lamps what is the most economical voltage to use. 
_ The following -table gives this data for a 40- 
- watt tungsten lamp, which we will say is labeled, | 
DATA FOR A 40-WATT TUNGSTEN LAMP. 


w.p.c. Lumens 
(Sph.) per 

dl watt. 
- Carbon 3.1 

a watt. 

5 4 Gem 2.5 
watt. 


166 
207 


os 


1° 
8 \/ 


Voltage Mean Hor Watts per c. p. Bouts pel 
Cc. p. ife. 
Top 32 1.25 1000 
| Middle 29.9 1.30 1300 
Bottom 28.0 1.35 1700 


In this case, 110 volts would be the “top voltage” and 106 

volts the “bottom voltage.” It is customary to burn lamps 

at the “top voltage” as in general the value of the current 
: saved will more than compensate for the decreased life. 
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Electricity for Canadian Farms wa 


The chairman of the Ontario Hydroelectrie Commission 
recently made a tour of Europe in search of information 
for the Ontario government, so that the use of Niagara 
electricity on the farms of that part of Canada may be 
extended. From an interview in a Montreal paper the rep- 
resentative is quoted as follows: Some of the interesting 
features at the electrical exhibition at Munich were a model 
farm fully equipped with electricity, and a practical dem- 
onstration of electrie plowing, where from 25 to 30 acres 
were being plowed with one plow per day. While at the 
International Exhibition of Manufactures at Turin we also 
had an opportunity of investigating heavier electric ap- 
paratus, such as large motors suitable for railways, street 
cars, ete. We found that in practically all European 
countries electricity is largely and extensively used on farms 
of 25 to 1,000 aeres for both light and power purposes, such 
as thrashing, cleaning grain, chopping, root cutting, sawing 
wood, pumping water, milking, cream separating and butter 
making, ironing, lighting houses, stables, and yards. 

At the municipal farm at Berlin over 400 horsepower is 
used. While we found that the cost of supplying power 
and light was higher on the whole than it will be with us, 
the cost of distribution of electricity to the farmer is less, 
as they do not live on their farms as in Ontario, but are 
grouped in villages. Electricity from an economic stand- 
point should be of greater value to our farmers, as wages 
are from 50 per cent to 100 per cent higher, and even at 
that, farm labor is difficult to procure. We also found 
motors and other apparatus in use, and guaranteed by the 
manufacturers, which should be of great value to the muni- 
cipalities, especially in Toronto, where the city engineers 
are considering the coversion of alternating current to 
direct current and storage batteries for the purpose of sup- 
plying the industries in the center of the city at a cost of 
several hundred thousand dollars. Electrie ovens were 
another feature which we found largely and successfully 
used in Continental bakeries, while the electrie ozone system 
was also being used with great success for schools, hospitals 
and public buildings. 

The city of Berlin has also adopted electricity as a 
motive power for their fire department, four stations being 
already fully equipped, horses and gasoline motors being 
dispensed with. Among the many advantages of the sys- 
tems was a saving of over half the cost where horses had 
been used, also a wonderful saving of time, it taking but 12 
seconds from the time an alarm was sounded until the de- 
partment was fully under way on the street. Safety and 
simplicity of operation were also fully demonstrated. An- 
other very useful application of electricity was with motor 
outfits for street watering, and these we found used in many 
municipalities. In fact we gathered a great deal of informa- 
tion in Great Britain, Germany, Switzerland, and Austria 
which will be of great value in assisting the hydroelectrie 
commission in preparing the rules and regulations author- 
ized by the Ontario government for street wiring and the 
wiring of houses, factories, mines, ete. Hydraulic accumu- 
lator stations were seen in practical operation in Turin and 
Bergamo, Italy, and they showed the great value of electric 
storage by this wonderful system. The projectors of the 
scheme have furnished us with all details and plans, which 
will be of great service to the commission in dealing with 
the question of establishing a similar accumulator station. 
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American Switch Gear Structures and 
Distant Control Apparatus 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY STEPHEN Q. HAYES. 


LL of the illustrations of the previous article in the 
July issue, indicated the use of top connected or 
back connected circuit breakers in the low tension and high 
tension circuits. In connection with the low tension break- 
ers, fireproof masonry compartments have been supplied in 
practically all of the large capacity stations and the switch- 
ing equipment is arranged in these masonry compartments 
in such a manner that leads of opposite polarity are sepa- 
rated by soapstone, conerete, brick or similar material. 
These fireproof walls, barriers, ete., prevent an are forming 
in one place and communicating to adjacent conductors. 
The amount of current available momentarily at the point 
of trouble in large stations of 13,200 volts or less where 
the generators are connected to a bus, is something enor- 
mous and every precaution must be taken to prevent trou- 
ble from spreading. For such voltages the question of 
suitable insulation distances between the live metal parts 
and the masonry structure is comparatively simple. 

Where the generators connect through separate’ trans- 
formers giving voltages from 22,000 to 135,000 or even 
higher, the question of enclosing the busbars and wiring 
for the high tension circuits becomes an entirely different 


NN 


proposition. Some engineers are of the opinion that the 
cellular construction should be used for large capacity cir- 
cuits of any voltage, and bottom connected breakers have 
been designed that work in well with the enclosed busbar 
construction for high voltage plants. 

The writer is of the opinion that the open system of 
wiring is preferable for any voltage higher than that for 
which generators can be conveniently wound, basing same on 
the following reasons: (1) The violence of an are and the 
destructive effect of short circuits depend on the amount 
of current available at that pomt and are inversely propor- 
tional to the voltage for the same amount of power. While 
fire-proof barriers and cellular constructions are required 
on large capacity plants of comparatively low voltage, they 
are unnecessary for higher voltage plants of the same or 
even larger capacity. (2) ‘The distance from wire to 
ground has to be greatly reduced over what could be ob- 
tained with open wiring in the same space as the fireproof 
barrier offers a more or less perfect ground for high volt- 
age cireuits and the higher the voltage the more perfect 
the ground. (3) A more expensive building and costly 
construction are usually needed for enclosed busbars and 
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wiring than are required for open wiring. (4) Inspection 
and repairs are more difficult for busbars, wiring, discon- 
necting switches and similar appliances that are boxed in 
masonry compartments, and are only visible and accessible 
by the removal of doors, than if everything was in plain 
sight. Inspection will be more frequent and thorough 
and incipient trouble will be noticed far sooner with open 
wiring than with enclosed, as the station attendant in a 
few minutes walk can see everything and will not have to 
remove many doors and visit two or three floors to examine 
the condition of the apparatus. 

In all the previous illustrations the outgoing feeders 
are supplied with current at the generator voltage, while 
with the subsequent illustrations the generator voltage is 
stepped up to some higher pressure for transmission. Fig. 
9 shows a section through a proposed generating station 
which is to contain four 1850 Kva, 2,200 volt, three-phase 
generators, four banks each of three 620 Kva transformers 
stepping up from 2,200 to 24,000 volts and four 24,000 
volt feeder circuits. A complete ring busbar arrangement 
is provided both for the 2,200 volt cireuit and also for the 
2,400 volt cireuit. 
plied and back of this panel board is located the structural 
iron frame work for the 2,200 volt cireuit breakers, bus- 
bars, and disconnecting switches. 

The plan view of the same station is shown in Fig. 10 
and the relative location of the switchboard panels and 


In this station a panel board is sup- 
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the low tension structure is clearly shown in the gallery. 
The generator leads are brought to the four cireuit break- 
ers in the back of the structure, while the leads to the 
transformers are taken from these breakers in the front 
portion of the structure, and are run underneath the gal- 
leries. The leads from the high tension side of the step-up 
transformers are carried overhead to the solenoid operated 
breakers placed next the outside wall, and from these 
breakers the leads are taken through disconnecting switches 
to the 24,000 volt ring bus that is suspended below the 
ceiling. 

As shown on the right hand side of Fig. 9 the leads 
from the ring bus pass through disconnecting switches 
and oil eireuit breakers to the outgoing line circuit, choke 
coils and lightning arresters for the outgoing line cireuit 
being provided in the upper gallery. It might be stated 
that two lines leave each end of the building and these lines 
are sectioned by means of knife switches in such a manner 
that there are practically four outgoing feeder cireuits 
from this station. 

In Fig. 11 a section is shown through the 2,200 volt 
and 33,000 volt cireuit breaker galleries of the plant for 
the Huronian Company in Canada, which plant contains 
four 2,000 Kva 2,200 volt, three-phase generators, four 
banks of step-up transformers, and two 33,000 volt lines. 
The control desk and instrument posts are located on a 


gallery overlooking the generator room and back of the 
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gallery is a wire tower containing all of the switching de- 
vices, busbars, ete. This tower forms the outside wall of 
the middle portion of the building, and on each side of it 
are located the compartments of the step-up transformers. 
The high tension leads from the transformers to the oil cir- 
cuit breakers pass through 12-inch diameter tiles in the 
wall of the wire tower. 
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Although the space available in the tower was extremely 
limited, the low tension room being 16 feet 2 inches wide, 
21 feet deep and 14 feet high, provision was made in that 
room for sixteen 600 ampere and one 1,200 ampere, 2,200 
volt three-pole breakers, so wired that any of the four gen- 
erators or four transformer banks could be connected to 
either of two sets of busbars. This was accomplished by 
two rows of busbars arranged in a double deck manner as 
indicated. The lower deck of busbars in the two rooms & 
was solidly connected together while the upper deck was 
tied together by a 1,200 ampere, 2,200 volt, three-pole elec- ee 
trically operated breaker. Disconnecting switches mounted 4 
in the back of the structure were supplied for isolating the 


Fig. 11. Secrion THrovucH 33,000 Voir Station oF 
Huronian Co. 
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various oil circuit breakers. The entire structure for the 
breakers and busbars including the horizontal shelves were 
made out of conerete without any re-inforcement. The 
eonerete for the shelves was made of one part Portland 
eement and two parts sand, no gravel, and the finished 
product closely resembled soapstone in its appearance and 
’ eharacteristics. 

The high tension compartment, 16 feet 2 inches wide, 
21 feet deep, by 32 feet 6 inches high, was arranged to 
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contain seven 100 ampere 33,000 volt, three-pole solenoid 


_ operated breakers with disconnecting switches, lightning 
arresters, ete., with two banks of transformers, and two 
33,000 volt lines. The leads from the transformers enter 
_ the wire tower through the 12-inch tile duct previously 
referred to, and pass through disconnecting switches to the 
_ transformer breakers, and then through other discon- 
necting switches to the 33,000 volt busbars. Normally two 
Z banks of transformers would supply power to each of 
two sets of busbars used for the two outgoing feeders, and 
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these two sets of busbars could be connected together 
through a tie breaker. Disconnecting switches located as 
shown were used for isolating the various breakers, light- 
ning arresters, ete. The busbars and wiring were all ar- 
ranged on the open system and to guard against accidental 
contact all of the busbars, leads, ete., were heavily insulated 
with oiled cambric until they reached a point where it 
would be impossible for the attendant to touch them unin- 
tentionally. 
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In Fig. 12 is shown the plan view, section and elevation 
of a proposed transformer station for the control of two 
44,000 volt, three-phase incoming lines, four banks each 
of three 625 Kva single-phase step-down transformers, and 
a number of 6,600 volt feeder cireuits. It may be noted 
from this drawing that it is the intention to locate the 
44,000 volt lightning arresters with their horn gap discon- 
necting switches out’ of doors, while the circuit breakers, 
transformers, disconnecting switches, and busses are lo- 
cated indoors in the manner shown. 
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The incoming leads pass through porcelain bushings 
in the walls to the choke coils and through disconnecting 
switches to the 44,000 volt breakers. From these breakers 
the current passes through other disconnecting switches to 
the 44,000 volt bus that is hung from the ceiling by means 
of suspension insulators. From this bus the current passes 
through other disconnecting switches to the circuit break- 
ers, and thence to the high tension side of the step-down 
transformers. The panel board next the wall contains the 
handles for the distant mechanical control cireuit break- 
ers for the 6,600 volt circuit and also contains the con- 
trolling devices for the electrically operated bréakers in 
the 44,000 volt cireuit. Owing to the advisability of using 
direct current for the electrically operated breakers, a small 
motor generator set and storage battery is installed. 

In Figs. 13 and 14 are shown respectively the plan 
view and the sectional elevation of a proposed generating 
station that is to contain six 5,400 Kva, 12,000 volt, three- 


floor, 
in the manner indicated. The 12,000 volt cireuit breakers | 
with their busbars and connections are placed in a gallery 
above the high tension room. The lightning arresters for 
the 12,000 volt feeders and for the 55,000 volt feeders are~ 
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phase generators, five banks each of three 1,800 Kva step- 
up transformers, two 55,000 volt three-phase feeders and 
two 12,000 volt three-phase feeders. 
generators with its transformer bank is supplied with three 
electrically operated breakers so that while normally each 
generator will supply its own transformer bank, any gen-— 
erator or transformer bank ean be connected to the 12,000 
volt busbar. 


Each of the first five 


As may be noted, the step-up transformers with the high 


tension breakers and busbar are all located on the ae 


the busbars being hung from suspension insulators” 


placed outside of the building, while the choke coils are” 


loeated inside. . 
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Considerations of Modern Central 
Station Loads and Equipment : 


BY F. D. NEWBURY. 


UE to the varied problems presented to the central 
station manager and to the manufacturers of elec- 
erical apparatus by the rapidly increasing field for applica- 
tion of central station energy, the conditions on such 
systems are always a subject for study. The paper on this 
subject presented at the recent convention of the National 
Electrie Light Association at New York City, by the above 
author, takes up so many interesting details that we publish 
an abstract of it as follows: 

Many of the early and, to some extent, present troubles 
which have been encountered in alternating-current systems 
have been due to lack of knowledge of the requirements of 
the various kinds of load, leading to a choice of unsuitable 
generating equipment. If some of these danger points can 
be indicated so that they may be avoided to an increasing 
extent in the future, the object of this paper will have been 
fully attained. The range of apparatus and applications to 
be met with by the central station requires a similar range 
in experience on the part of the central-station management 
if the station is to properly provide this diversified service. 
This experience must be gained both in connection with the 
proper application of the apparatus with respect to the 
station equipment and cireuit conditions, and with respect 
to the conditions of service required by the customer. In 
order to cover these various phases of the subject, the 
question of the modern load will be dealt with under two 
main headings: (1) The effect of the load on the station 
equipment. (2) The application of the station equipment 
to meet the requirements of the modern load. 

EFFECT OF THE LOAD ON THE STATION EQUIPMENT. 

In the alternating-current system the characteristic that 
has led to more trouble in the generating equipment than 
any other one thing is the effect of loads of low power- 
factor. A simple way of considering this question is to 
assume that the actual load can be ‘divided into two com- 
ponents, one equivalent to the energy load, and another 


equivalent to the combined leading and lagging wattless 

load. The energy components, in turn, can be divided into 
the revenue-producing load and the losses, or non-revenue- 
producing load. The wattless component represents no 
energy whatever, and is, consequently, a non-revenue-pro- 

ducing load. It is even worse than this, for it not only takes — 
the place of a paying load by loading up the generator and 
transmission lines, but it actually increases the non-paying 
energy loss in the station equipment and transmission cir- 

cuits, and is a more difficult load, ampere for ampere, for 

the generators to handle. 

The wattless component of the load may be a demagnetiz- . 
ing component, such as required by induction motors and 
inductive loads in general; or it may be a magnetizing watt-_ 
less load which is supplied by over-excited synchronous 
motors or statie condensers. A distinction should be made — 
between raising power-factor by increasing the energy load 
and by decreasing the wattless load. While the former is 
desirable the latter is more desirable, since low power-factor — ‘ 
is a positive detriment only when the load is a maximum and ; 
station capacity is at a premium, while a decrease in the j 
wattless load is always of advantage, since it means an in- v 
crease in operating efficiency. ‘ 

Practically all loads to be supplied by central stations © ; 
have larger or smaller (and usually larger) demagneliaaaae 3 
components. In laying out a station for a proposed system 
it is, of course, impossible to exactly predict the power- 
factor that will result when the entire-system is in operation. — 
It is possible, however, to very closely approximate the 
operating power-factor from experience with existing 
plants offering similar service. 

The following general statements regarding probable 
power-factors have been abundantly proven by experience: 


(1) Operating power-factors above 95 per cent. will be 
obtained only when practically all of the load is synchronous 
motors or rotary converters which may be operated at prac- 
tically unity power-factor; that is, without any wattless 
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~eomponent. Even with this character of load, the genera- 
tors should be capable of operating satisfactorily at 95 per 
ent. power-factor to provide for unforeseen contingencies. 
(2) Power factors of 90 to 95 per cent. can be safely pre- 
dieted only when the load is entirely incandescent lighting 
or heating, or if a large non-inductive load, such as syn- 
-ehronous motors or rotary converters, is used with a smaller 
proportion of inductive power load. (3) For the average 
eentral-station load, consisting of lighting and power, a 
‘power-factor of 80 per cent. should be assumed. (4) A 
_ power-factor of 70 per cent. should be assumed for a plant 
_ haying a large proportion of induction motors, are lighting, 
electric furnaces or electric welding load. 

Jn the above statements, the figures given are conserva- 


tive from the standpoint of the generating equipment, and, 
while there probably are stations in which the operating 
wer-factor is higher than stated, it is ‘a part of wisdom in 
laying out a new plant to estimate on a low, rather than 
igh power-factor, since it does not greatly increase the 
rst cost and will prevent serious trouble. 

The determination of the probable power-factor leads up 
to the question of relative ratings of prime mover and 
generator. The maximum generator rating in kw. should be 
equivalent to the maximum engine rating in kw. Since the 
size of the generator is determined from kva. rating, rather 
than the kw. rating, the size of the generator for a given 
‘engine will depend on the operating power-factor. As an 
example of the proper method of comparison, assume a 
generator having a normal rating of 1000 kva. and a maxi- 
mum continuous rating of 1250 kva. at 80 per cent. power- 


APPROXIMATE POWER-FACTOR. 
90% to 95%. 


KIND OF LOAD. 


“Incandescent Lighting with 
‘a Small Lowering Transfor- 
4 mers. 

A. C. Enclosed Are Lamps 
with Constant-Current Trans- 
formers. 


From 60% to 75%, depending 
upon whether the Transfor- 
mers are carrying their 
rated number of lamps. An 
average figure would be 707%. 

From 55% to 70%, depending 
upon whether the rectifiers 
are carrying their rated 
number of lamps. An aver- 
age figure would be 65%. 


D. C. Metalic Arc Lamps with 
Rectifiers. 


Induction Motors,  Squirrel- 55% to 75%, average 687%, at 
Cage Rotor, Single Phase, rated load. 
c 20 HP..to 1. HP. 
Induction Motors,. Squirrel 75% to 86%, average 827%, at 
_ Cage Rotor, Single Phase, 1 rated load. 
a HP. to 10 HP. 
‘Induction Motors, Polyphase, 75% to 91%, average 85%, at 
me Squirrel Cage, 1 to 10 HP. rated load. 
“Induction Motors, Squirrel- 85% to 92%, average 89%, at 
; ae Polyphase, 10 to 50 rated load. 
Induction Motors, Polyphase, 80% to 89%, average 86%, at 
. ee onnd Rotors, 5 to 20 rated load. 
Induction Motors, Polyphase, 82% to 90%, average 87%, at 


Phase-Wound Rotors, 20 to rated load. 


100 HP. 
Induction Motor Loads in Gen- From 60% to 85%, depending 
eral. on whether motors are car- 


rying their rated loads. 

At full load the power-factor 
can be adjusted to practi- 
cally 100%. At light loads it 
will be lagging, and at over- 
loads slightly leading. 

The power-factor can be ad- 
justed to any desired value, 
and will be fairly constant 
at all loads with the same 
field rheostat adjustment. 
Rotary converters, however, 
should not be operated be- 
low 95% power-factor lead- 
ing, or lagging, at full load 
or overload. 

This load has the same char- 


Rotary Converters, Compound 
- Wound. 


Converters, Shunt 


> acteristics as an incandes- 
La cent lighting load. The 
- power-factor of the load unit 

‘ is practically unity, but the 

Be distributing transformers 


will lower it to some extent. 
80% to 90%. 
60% to 70%. 
50% to 70%. 


Adjustment between practi- 
cally zero power-factor lead- 
ing, to zero power-factor lag- 
ging. 


_ Are Furnaces. 

_ Induction Furnaces. 

_ Blectric Welding Transfor- 
_ mers. 

Synchronous Motors. 


SOUTHERN ELECTRICIAN. 


factor. This is 1000 kw., and the maximum continuous 
engine rating should be proportioned to 1000 kw. To select 
the prime mover of a generator on the basis of normal 100 
per cent. power-factor always results in an engine or water 
wheel too large for the generator. The generator can be 
dangerously overloaded or the engine is operating at partial 
load, and poor economy and the central station has uselessly 
inereased its investment charges. 

From the above table it will be seen that the only kind 
of load which affords any control over power-factor is the 
synchronous motor. This fact has led to an inereasing use 
of synchronous motors by central stations in order to im- 
prove the power-factor of the system. Unfortunately, the 
complication of a separate exciting source and the ability to 
start only under comparatively small load, limits the syn- 
chronous motor largely to installation at the power station 
where exciting eurrent and skilled attendance are available 
and to applications such as motor-generator sets requiring 
small starting torque. The field of application for the 
synchronous motor is, however, broadening, and syn- 
chronous motors are used to an increasing extent for driving 
slow-speed air compressors and plunger pumps and high- 
speed fans and centrifugal pumps. 

In cases of low power-factor, where no mechanical or 
D. C. load is required, synchronous motors have been in- 
stalled running without energy load, in which case they have 
been called synchronous condensers or rotary condensers, 
from the fact that they cause a leading current to circulate 
as would a statie condenser. It is, however, more econo- 
mieal to utilize a synchronous motor for energy load as well 
as for wattless magnetizing current, since the required 
capacity of the motor is determined by the geometrical sum 
of the components (which are at right angles) and not by 
the direct arithmetical sum. An illustration will explain 
this. Assume a synchronous motor with 1000 kva. rating at 
zero power-factor. It ean supply, then, 1000, kva. in leading 
eurrent when operating without energy load except its 
losses. Without exceeding 1000 kva. total load it can sup- 
ply 707 kw. energy load (including its losses) and 707 kva. 
in leading current, which is the equivalent of 1414 kva. 
capacity if the energy and wattless loads were handled by 
seperate machines. Under the above conditions the motor 
would be operating at 70.7 per cent. power-factor. This 
proposition of enegry and wattless load results in the maxi- 
mum kva., but the proportions can be greatly changed 
without materially affecting the arithmetical sum of the 
two competent loads. For example, at 80 per cent. power- 
factor, the energy would be 800 kw. and the wattless com- 
ponent 600 kva., or a sum of 1400 kva.; and at 60 per cent. 
power-factor, the sum will also be 1400 kva. with a range 
of power-factor of the motor imput of 40 to 90 per cent, 
the arithmetical sum of the two component loads will vary 
less than 7 per cent. of the maximum. The statement that 
such synchronous motors should always be operated at 70 
per cent. power-factor has for some reason, gained consider- 
able publicity; but, from the above figures, it is evident that 
the argument is a little bit strained. 

Numerous methods for determining 
synchronous motor to effect a certain 
power-factor have been proposed, but they are all based on 
these four propositions : 

(1) The actual load on the station can be divided into 
two right angle components as proviously described. (2) 
The total energy component of the station load is equal to 
the sum of all the individual energy components in the sys- 


the proper size 


improvement in 


100 


tem. (3) The tocal wat‘ic:s eora; creat of the station Joad is 
equal to the sum ©: xu)! th ‘re v-dual wattless components 
in the system. Jor: {lent.-o being given to the kind of 
wattless component exis. The magnetizing, or the 
leading, components should be substracted from the 
demagntizing, or lagging, components. In other words they 
neutralize each other, and an idea! condition is obtained 
with regard to power factor when the magnetizing com- 
ponents in the system are sufficient to completely neutralize 
the damagnetizing components. (4) Since the power-factor 
is the ratio of the energy component to the total load, the 
energy component can be determined directly by multiply- 
ing the total load in kva. by the power factor. The watt- 
less component can be determined from the relation exist- 
ing between the three sides of a right-angle triangle 
when two sides are known. 

An example will explain the method of working such 
problems: Assume that a station has a load of 1200 kilo- 
watts, by wattmeter reading, at a power-factor of 70 per 
cent. A motor-generator set is to be installed which will 
have a direct current load of 200 kilowatts, and it is decided 
to use a synchronous motor, as part of the motor-generator 
set, of such size that it can raise the power-factor of the 
combined load to 90 per cent. in addition to carrying the 200 
kw. energy load. It is desired to know the required rating 
of the synchronous motor. 

First, consider the exisiting load. With 1200 kilowatts 
energy and a power-factor of 70 per cent., the total kilovolt- 
amperes is 1710 (1200 divided by .70). The wattless 
kilovolt-amperes, as the third side of the triangle, is 1220. 
Now, consider the combined load. The total energy com- 
ponent will be the sum of 1200 kilowatts for the existing 
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load and 240 kilowatts for the motor-generator set, includ- 
ing its losses, or 1440 kilowatts. This load is to have a 
power-factor of 90 per cent., in which event the total kilo- 
volt-amperes will be 1600 (1440 divided by .90). This 
means a lagging wattless component of 698 kilovolt-amperes 
(the third side of the triangle). It is necessary, then, for 
the synchronous motor to supply a leading wattless compo-— 
nent equal to the difference between the wattless component 
of the exisiting load, 1220 kilovolt-amperes, and of the 
combined load, 698 kilovolt-amperes, or 522  kilovolt-— 
amperes. The required capacity of the synchronous motor 
is, then, the resultant of the energy load (240 kilowatts, and 
the wattless load, 522 kilovolt-amperes), or 575 kilovolt-— 
amperes. The power-factor of the synchronous motor itself, 
it will be noted, is the ratio of 240 to 575, or 41.8 per cent, 
leading. If it were desired to raise the power-factor to 100 
per cent instead of 90 per cent., the synchronous motor 
would have to supply a leading wattless component equal 
to the total lagging component to the existing load. or 1220 — 
kilovolt-amperes. To raise the power-factor to 100 per 
cent., the synchronous motor would then have a capacity 
of 1243 kilovolt-amperes. 

It is interesting to note the large inerease in capacity of 
the synchronous motor to raise the power-factor above 90 
per cent. In general, it will not be found worth while to 
raise a station power-factor above 90 per cent., since the 
investment necessary is seldom warranted by the improye- 
ment in operation. 

(To be Continued.) 


Alternating Current Engineering 


(Contributed Exclusively to SOUTHERN ELECTRICIAN) 
BY W. R. BOWKER. 


| N LAST issue, theoretical considerations of alternat- 

ing eurrent machines were taken up. More prac- 
tical forms of motors, as regards the electrical sys- 
tem, are shown in Figs. 48 and 49, in which it will be 
noticed that the generator armature core and motor stator 
core are wholly covered by the conductors. In Fig. 48 is 
shown an outline diagram of the electrical connections to 
produce a rotary magnetic field by the generation and 
utilization of a two-phase current, in quadrature. 

Three phase currents are likewise employed to produce a 
rotary magnetic field, and referring to outline diagram Fig. 
49, there is shown the electrical connections of the combined 
system, that is generation, transmission system and motor. 
If the three-phase alternating currents generated and differ- 
ing in phase by one-third of a period (120°), be delivered to 
the motor stator, which is analagous to the primary receiving 
cireuit of a three-phase transformer, and led in through con- 
nections at one third circumferential positions of the stator 
winding, we have a three-phase motor stator circuit, and at 
a definite particular instant of time, the current flows in at 
X and out by Y Z cireuits. At the next instant it will flow 
in at Y and out by way of Z X, and at the third instant will 
flow in at Z and out by YX and so on; this action occurring 
and repeating at regular successive time interval periods. 
The number of changes depend upon the frequency or 
periodicity of the current. 

These periodic changes in direction, in combination with 


the phase difference, will produce a rotary magnetie field. 
In the two-phase, the only difference is that in one ease two- — 
phase eurrents are utilized while in the other, three-phase 
currents are employed. 

If masses of metal or conductors suitably assembled 
and free to rotate, are placed within the influence of this © 
rotating magnetic field, they will by induction revolve and 
be self starting, realizing the condition of an induction 
motor. The rotors when so constructed are in reality a 
revolving field magnet, the currents induced in the rotor 


windings being analagous to the currents induced in the 


secondary circuit of a two or three-phase transformer. 
There is this difference however, that whereas in the second- 
ary cireuit of a stationary transformer, the result is elee- 


GENERATOFP 


MOTOR. 
Fig. 48. PRINCIPLES oF Two-PHASE TRANSMISSION WITH 


Inpuction Morors. 


- 1911. 


“magnetic ship there would be no mechanical torque. 


trical in so far as the induced current and voltage is elec- 
trieally utilized, in the rotor of a motor the resulting effect 
is mechanical for the reason that the secondary eurrents 
induced therein by the mutual induction of the primary 
stator currents react upon the primary stator circuit, so as 
to produce a magnetic drag causing the revolution of the 
rotor which is capable of doing mechanical work. 


GENERAT OF. 


MOTOR (ASYNCHRONOUS) 
Fig. 49. Princrpues or THreE-PHASE TRANSMISSION. 


The strength of the secondary current induced in the 
rotor depends upon the relative speed of the rotary mag- 
netic field in the primary stator cireuit and the rotor. If 
the rotor was to revolve at a speed equal to that of the 
stator field there would be only a very slight or weak cur- 
rent induced in the secondary rotor windings, resulting in 
a slight magnetie drag and no mechanical torque of a suffi- 
cient magnitude to perform useful work. The difference in 
speed between the stator field and rotor is known as the 
slip and it is this latter condition that results in the me- 
chanical torque, so essential for practical utilization. If 
there was no magnetic slip there would be no mechanical 
torque. 

The rotors as shown in Figs, 48 and 49; are practically 
constructed by embedding or assembling copper rods or 
bars in slots or holes located around the periphery of a 
cylindrical core built up of thin iron dises, forming what is 
known as a squirrel cage rotor (approximating a revolving 
field magnet). The conductors of this rotor are short cir- 
euited both at front and back by a copper tape or other 
suitable means of connecting the ends of the bars or rods 
electrically, forming a completely short cireuited rotor. 
The copper rods or bars are of course separately insulated 
from the iron core dises that support them. The short cir- 
euited currents in the rotor produced by the mutual indue- 
five action of the currents flowing in the stator primary 
circuits or rotating magnetic field, in turn magnetize the 
iron core in which they are assembled, producing what is to 
all intents and purposes a field magnet, which by the 
mutual action between itself and the stator results in a 
rotation of the free to revolve rotor. 

Previous mention has been made that if there was no 
The 
theory of action will clearly explain this. When the rotor 
is at rest it is obvious that the magnetic field of the stator as 
it rotates (consider now the rotating magnetic field) cuts 
the rotor conductor at right angles and also at the maximum 
speed. That is the relative maximum speed or rate of cut- 
ting is when the rotor is at rest and the primary stator 
eurrent is flowing with its resulting rotating field. This is 
the condition for the maximum currents to be induced. The 
currents induced in the rotor conductors by this action, 
flow in such a direction as to stop the motor which produces 
them, according to Lenz’s Law of motion due to electro- 
magnetic induction. The magnitude of this is greatest when 
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the current strength is at a maximum and it has just been 
shown that the current induced is at a maximum when the 
rotor is at rest, but the stator rotating magnetic field con- 
tinues to revolve and exerts a magnetic pull or drag on the 
rotor field, the rotor magnetic field being produced by the 
induced currents flowing in the rotor conductors. This 
magnetic pull is greatest when the currents are greatest, 
therefore it is obvious that the mechanical torque exerted by 
an induction motor is greatest when the rotor is at rest, for 
the reason that the magnitude of the mechanical torque 
exerted by the rotor shaft, depends upon the magnitude of 
the magnetie drag. The mechanical torque is the effect of a 
magnetic drag, this latter being the cause and the former 
the effect. 


This action of a maximum mechanical torque just at 
starting, is in practice the desirable and essential condition 
required, but it results in a momentary heavy current flow- 
ing in the stator as well as the rotor windings. It is evi- 
dent that as the rotor gradually speeds up, the rate at 
which the rotating magnetic field cuts the rotor conductors 
is gradually diminishing. This is on account of the fact 
that the stator magnetic field and rotor are revolving in the 
same direction with the result that the current in the rotor 
windings is diminishing in strength and likewise the mag- 
netic drag and mechanical torque and when the speed of 
the rotor very closely approximates the speed of the rotat- 
ing (stator) field, the mechanical torque which the rotor 
shaft is capable of exerting becomes practically of no value. 
This is because there is only a very slight current flowing in 
the rotor windings, in fact when running light, under no 
load, only a sufficient amount to overcome frictional resis- 
tance of the bearings and wind resistance of the moving 
rotor mass, this slight current being the result of no eutting 
of the magnetic field by the conductors, therefore when 
there is no difference in speed between the rotating stator 
field and revolving rotor that is no magnetic slip, there is no 
mechanical torque. 

This property is a very valuable feature which the in- 
duetion motor possesses, that is the exerting of its greatest 
mechanical torque or turning effect at starting and the fact 
that the torque is increased whenever the rotor speed is re- 
duced by throwing on the load. It is evident that for the 
rotor to perform mechanical work, it must always revolve 
at a less speed than the rotating magnetic field of the 
stator, for if the speeds were equal, there would be no eut- 
ting of magnetic lines of force by the rotor conductors, no 
resulting currents and no magnetic pull or mechanical 
torque. The magnetic slip varies from 2 to 5 per cent. 
under general normal conditions of service requirements for 
large motors, but goes as high as 30 or 40 per cent. in the 
case of small sizes. 

The mechanical torque or turning moment of an induc- 
tion motor deereases as the square of the impressed voltage, 
and advantage is taken of this by utilizing auto-transform- 
ers for controlling the speed of these motors. This subject 
will be dealt with in a thorough manner as this article 
progresses, 

There are single-phase induction (asynchronous) motors 
in practical service which work when supplied with single- 
phase alternating eurrent. When starting up however, it 
is necessary to supply them with a two-phase alternating 
current, this condition being attained by dividing the ¢ireuit 
in each part of which is inserted suitable reactances possess- 
ing different properties. 
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Mechanical Integration by Means of 
the Planimeter 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY MONTFORD MORRISON. 


HERE are many methods of mechanical integration 
and many instruments have been designed to per- 
form the work. All of these instruments are too expen- 
sive for the individual student or worker, where such work 
as integration is only an occasional occurrence. A special 
mechanical means is therefore more a luxury than a neces- 
sity. The following method has been worked out and 
found successful, using the planimeter as the mechanical 
means. 

Since there seems to be a confusion of names—or 
rather too much liberty sometimes taken with the flexibility 
of terms relating to calculating instruments depending 
upon the area of curves—a brief description of the four 
most important ones will be given for the purpose of 
defining them. The planimeter, sometimes called planeo- 
meter or platometer, the integrater, the integraph and the 
wave analyser will be taken up. 


PLANIMETERS. 

Planimeters are designed for ascertaining by a simple 
mechanical operation the area of any plane surface repre- 
sented by a figure drawn to any scale, such as profiles, 
sections, curves, ete. They are classed as, polar plani- 
meters and rolling planimeters. The polar planimeter, de- 
signed by Prof. Amsler in 1856, consists of two principal 
parts; the tracer arm, carrying the tracing point and the 
carriage with the measuring wheel, and the pole arm. At 
the end of this pole arm is fixed the pole, around which 
the instrument revolves. The area of any figure is readily 
and accurately obtained by tracing the boundary line with 
the tracing point, the result is then indicated by the gradu- 
ated measuring wheel. This original design of the polar 
planimeter has in the course of time been greatly improved 
and perfected, and its accuracy, utility and range have 
been greatly increased. As all the polar planimeters re- 
volve around a fixed point, their scope is limited by the 
length of the arms of the instrument, which necessitates 
measuring large figures in sections. The rolling plani- 
meter measures by one operation figures of any length 
and up to a width equal to the length of the tracer arm. 
It moves in a straight line on broad, heavy rollers and is 
specially adapted for measuring the area of long narrow 
plane surfaces. 

The planeometer is intended for the same purpose as 
the planimeter but primarily designed, it is believed, to do 
in steps the work of a-stereometer, an instrument for 
measuring the volume of solids. The platometer is also 
intended for the purpose of obtaining the superficial con- 
tents of a surface, but 1s scarce in America. It was de- 
signed in 1851 by John Lang, five years prior to the de- 
sign of the planimeter, according to records. How- 
ever, the planimeter, the planeometer and the platometer 
may be regarded as the same class of instruments, the dif- 
ference being thought of as a matter of design. The pref- 


erence of name to use is given to planimeter, the generally 
accepted term now for all instruments designed for the 
sole purpose of obtaining the area of surfaces. 
INTEGRATERS. 
Instruments known as integraters' do not come into 
the discussion in this paper, but to distinguish them from 
other instruments they will be briefly reviewed. They are 
somewhat similar to rolling planimeters, but have two and 


three recording mechanisms, giving area and moment, area, — 


moment and moment of inertia, depending upon the num- 
ber of recording mechanisms. 
eraters are not considered here’. Integraters are usually 
equipped with two gauges for adjusting the instrument 
to ithe axis of moments and are provided with two tracing 
points for large and small figures. The one nearer the 
center of rotation of the instrument effects a greater travel 
of the measuring wheel; consequently the area value of 
the wheel unit is more accurate. Large figures ean be 
measured in sections. Area and moment of any figure 


drawn to scale can be easily obtained by means of a 


formula. The integrater plots the integral curve point 
by point, like the planimeter method about to be explained, 
and therefore has no points of preference over the plani- 
meter within its common range of area and integration. 
Prof. Amsler was the designer of the integrater as well as 
of the planimeter. 

INTREGRAPHS. 

Planimeters in German silver cost from fifteen to ninety- 
five dollars and integraphs of the same material from one 
hundred and fifteen to two hundred and eighty dollars. 

There are several designs of integraphs, which enables 
one to compute the different moments, curves of stability, 
ete., the same as with the integrater. In one way, how- 
ever, they are superior to the latter. While it is necessary 


with the integrater to compute the several curves point by 


point and construct them by the computed points, the 
integraph directly draws the curves on paper, thus giving 
a graphical representation of the integration. The oper- 
ator traces the outline of the figure, that is, the differential 
curve, and the pen or pencil point automatically draws 
the integral curve. The value of the ordinate of this 
integral curve can be measured off on the paper or read 
on a finely graduated bar. This value multiplied by a 
constant gives the area of the figure. By regarding the 
new curve and tracing it in the same manner in which the 
first was traced, the integral curve of the next higher order 
is drawn, the ordinate of which multiphed by a constant 


gives the moment of the original diagram. By repeating — 


this operation, the moment of inertia, moments of the 
fourth, fifth, ete., order can be readily found. 


WAVE ANALYSERS. 


Wave anal vsers’ are somewhat numerous now, seven 
y ? 
They are — 


distinct designs being known to the writer. 


Electro-motive-force inte-. 
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designed for the purpose of determining the harmonic 
components of periodic motions or motions treated as 
periodic, either by drawing directly the components on 
paper or finding their individual altitudes and phase dis- 
placement, or determining the co-efficients for a sine series 
equation, either applied to a motion, an electro-motive-foree 
or to a graph. Some of these instruments have integrat- 
ing elements, others are combined analysers and synthe- 
sisers, and may be made to construct the integral of any 
differential curve by taking the whole or sections and re- 
garding them as periodic. The next step is then to formu- 
late them by the analyser function of the instrument, then 
integrate them mathematically, and by the synthesiser econ- 
struct the integral curve. 

Because of the integrating functions of these instru- 
ments, they are sometimes termed integraters. The de- 
signer of a splendid integraph refers to his instrument as 
a “planimeter.” The instrument does compute the area 
and it therefore might seem that the name “planimeter” 
in its generally accepted meaning should apply. But the 
instrument was designed primarily to integrate and all in- 
tegraphs as well as integraters give the area. Such free 
_ use of terms which have come within accepted limits of 
_ Meaning are misnomers and should be discouraged, as it 
|. leads the novice into confusion. 

: POLAR PLANIMETER. 

The following treats the theory of the polar planimeter, 
| the instrument of most interest in this paper. There are 
several somewhat complete mathematical discussions on 
the reasons why the planimeter registers the area of any 


Fig. 1. Diagram SHow1na PROGRESS OF PLANIMETER 
READING. 


plane figure within its range and we shall take a simple 
ease and by following the steps of the theory see it really 
_ ¢ompute the area in practice. While mathematics may 
_ be considered as absolute, because it treats of relative and 
_ quantitative values, a graphic demonstration is usually 
more convincing to the average practical engineer. 

In Fig. 1 is shown a type of the polar planimeter with 
some of its totaling mechanism removed. J F is the pole 
arm, which rotates around the fixed fulerum F and is piv- 
_ oted at J to the tracing arm 4 7’, which is thus able to 
_ revolve around the fixed point / and at the same time 
receive a cireular motion around its axis J. The wheel 

W revolves on an axle parallel to the tracing arm bear- 
_ ing in the two ends of the carriage B and C. 
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It can be shown that the area of any plane figure within 
the limits of a planimeter is equal to the area of a rectangle 
the base of which is equal to length of the tracing arm 
from the joint J to the tracing point 7 and an altitude 
equal to the length of are rolled off by the cireumference 
e of the wheel during w units*. 

A = [(J-T).c.w]/100 

Taking ¢ equal to 10 and from the dimensions on the 
drawing, 

[(J-T).¢.w]/1000 = {110.100.w]/1000 = 1lw 

It will be necessary to regard Fig. 2, which is an en- 
largement of the registering wheel W. Faney this wheel 
held in a fixed axis y, y, but free to revolve about. this 
axis. Let any plane surface that moves parallel to the 
surface of the paper be tangent to the cylindrical surface 
/ m,, the line of eontaet being that portion of the Y YU: 
axis that lies between the limits of the cylinder J and m. 
Let a point on the tangent movable surface begin at the 
intersection of P, P and 1 1, and move in a direction P Py 
until it falls on the line m m,. The periphery of the eylin- 
der will have moved through twice the distance between 
the intersection of y, y and m m,, and the position where 
the moving point fell on the m m, line, or the distance 
moved by the point multiplied by the sine of ©. Assum- 
ing as before for simplicity, the circumference of the 
cylinder J m, to be 10 centimeters, let the periphery of the 
smaller eylinder be divided into tenths. Then let it roll 
on any smooth surface in any direction P P,, P, P or both, 
the value read from the wheel W divided by the sine of © 
will then give the distance or the algebraic sum of the 
distances traveled. 

The problem is to compute the area 7 H Q S in Fig. 2, 
the dimensions are on the drawing. The first position of 
the instrument is shown with the tracing point at T. The 
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Fig. 2. ENLARGEMENT OF PLANIMETER UNIT WHEEL. 
relation of the several members are such that, in this posi- 
tion, the angle © in Fig. 1 is 32 degrees. Now if the trac- 
ing point T tbe moved along the are 7’ S, the wheel will 
travel 10 centimeters and the reading will be 10 multiplied 
by the sine of 32°, equals 5.3 nearly. The distances H 7 
and @ S are equal and have the same angular positions 
with the wheel axis when traced, but opposite directions. 
Their algebraie sum will be zero, hence jointly these two 
straight lines will have no effect on the wheel. From that 
we shall not trace these lines, but place the tracing point 
at @ with the 5.3 reading. The planimeter is theoretically 
represented in its new position by the heavy lines, the 
prime letters representing the parts as described in its orig- 
inal position. The radius of the circle that the wheel is 
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to voll on when the point 7’ traces the 30 centimeter-radius 
are, was found to be 11.35 centimeters about, and the 
angle ©’, 13° 35’, approximately. 

Viewing the wheel W from the tracing point T, it will 
be noticed that when the point 7 is drawn along the are 
T S, the wheel W will revolve in a clockwise direction. 
Also, the angle © is at the right of the wheel-axis, in the 
plus direction we shall ¢all it, and the angle ©’ (or in 
fact the angle opposite ©’) is then negative, and therefore 
if the point 7’ be moved along the are Q H in a direction 
opposite to the original movement 7 S, the wheel will again 
move clockwise. The reading of the wheel when the trac- 
ing point arrives at H will be 5.3 plus 11.35 multiplied 
by the sine of 13° 35’, or equals 7.9, equals w. And from 
equation (a), the area is 11 centimeters multiplied by 7.9 
(height by base) equals 86.9 square centimeters, the answer. 

It will be appreciated that the numerical values are only 
approximate as they were taken by comparison from the 
figure drawn to seale as best we could. The actual aver- 
age planimeter reading on the figure was 87. The caleu- 
lated area is one half of (20)? minus (15)* equals 87.5, by 
the formula for area of polar diagrams. The caleulated 
areas being about one-half of one per cent. too large. A 
precision planimeter was used and at the time of this eal- 
culation its mean error was 0000, that is, it was accurate 
to the last reading. The error in the 87 reading was per- 
sonal, the error in 86.9 was both mechanical and per- 
sonal, due to the use and means of the measuring instru- 
ments and the 87.5 is absolute, not for the drawing, how- 
ever, but for the area, the number we attempted to get. 


THE THEORY OF THE METHOD. 

Integrating by this method.depends upon the follow- 
ing proposition: The integral of the points on a curve 
are directly proportional to the algebraic sum of the areas 
between the ordinates at the points and any fixed limits. 

Rather than work out a complete mathematical proof 
of this theorem, we shall formulate the work and then show 
it graphically. Probably the most interesting way of work- 
ing out this method will be with the aid of Fourier’s Law 
and a Sine Series. In any periodie curve resolvable into 
odd harmonies only, let, 


I = integral curve 
27 = its period 
o = ordinates of the given curve 
“ == number of radians in sin y. 
Then 
ee —| ac Te ONE Or he Came ase (1) 


if we resolve the curve into a-sine series. Now, integrate 
this equation between any angular value and that value 


plus 7, as 


( ut+7 

Tusr — Iv = — J Ot See ao ee (2) 
a 

Since only odd harmonics are present 
Iu+;n = —lIu 

{ u+7 

and, —2Ilu = — | odu 
Jou 

. u+ 7 
therefore, Iu = 3 Opa eee ae ee (3) 


u 
or the points on the integral curve are numerically equal 
to one-half the algebraic sum of the areas included be- 
tween a set of limits, at a distance of one-half the period, 
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on the differential curve, having a period of 27 and resoly- 
able into odd harmonic components only. 
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Also if the x member of the superior limit be increased 


by , » being an odd number, thus, 


the expression is still an equation, that is, the Zw is the 
correct relative value for the left hand member and we 
may express it in this way. The integral for any points 
on an_odd harmonic curve is numerically equal to 4% the 
sum of the area between limits separated by any odd mul- 
tiple of 7, equation (2). 

These equations can also be shown graphically. In the 
beginning it will be necessary to use the sine and its inte- 


gral. Let, y = sin w and y, = cos u. And 
I sin udu-=" cos eee (5) 
[ cos U.duU = sit Ue (6) 


In Fig. 3 is traced the curves, y = sin u and its inte- 
gral curve from (5), 


| sin udu = —cos u. 


Take any point w on the abscissa of the given sine 
curve and another point (wu + 2). Now, goniometry shows 
that, sin uw — — sin (u+ 7) and — sin (u-+7) = sin 
(7 — u). 


Fic. 3. Renarion or AREAS To OrpINATES OF LINE CURVES. — 


The area between the limits o and w equals that included 
between (x — uw) and 7. And the area between the limits 
u and (r—vu) is the algebraic sum of the area for the half 


period. We have already shown graphically that the in- ~ 
tegral of the sine is minus the cosine and it is not necessary — 
to show by a graph that the cosine is numerieally equal to © 


one half the area included between wu and (4 — u) or 7/2 
and (71—w). 


grals. The symbols representing this theory will be used 
instead. 
Let (7—wu) == 7/n a variable, and find the area be- ~ 
tween the limits 7/2 and z/n. 
¢ T/n 
Ave isan Siler 
7/2 
T/y 
= — | cos u = cos m/n --(9) 
7/2 


which shows that the integral for any point on a sine curve. 


is numerically equal to the area included between the point 
and the 7/2 limit. The area included between the ordi- 


nates u and 1/2 equals that included between the 1/2 and — 
(+— 1) ordinates, and the area between ordinates u and © 


(r—u) equal twice the numerical value of the integral 
for either u or (7 — wu). 
(r—u) equals the algebraic sum of the area between the 


It is not believed that anything would be 
gained by treating the areas graphically for the proof is 
discussed fully in explaining the theory of definite inte-~ 


Also that the area between wu and ~ 
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ordinate at uw and the fixed limits o and xz. This is the 
fundamental principle wpon which we shall depend and it 
will be expanded to give an idea of its limits. The fixed 
limits mentioned in this paragraph will be discussed later. 

Fig. 4 represents a curve of the equation y,, = sin nu, 
where is any odd number, here n equals 3. It is evident 
that, if w is always odd, then, 


ut /y ( u+ 7 

| Sip due 1 Bin hu du. k= __| (10) 
u Ju 

that is, if the inferior limit is constant while the + member 

of the superior limit is divided by n, (10) is an equation. 

The cause is this, 


| cos nu |? 


=1/n(sin 2nx—cos 0) =0 


n | 0 

that is, if the value of the superior limit equals that of 
the inferior, the result is zero. It will be noticed that the 
cosine of zero equals the cosine of any even multiple of 7, 


+ 
Fig. 4. RELATION OF CERTAIN AREAS OF ODD HARMONICS 
To THEIR ORDINATES. 


or #27. Since one of the multipliers of a is even, the 
produet in terms of 7 will always be even. This merely 
means that whole cycles reduce to zero, regardless of the 
number. We have before (10) shown that the integral for 
any point on a sine curve is numerically equal to one-half 
the algebraic sum of the areas between the ordinates and 
the fixed limits 0 and 7. By integrating the right hand 
members of (10) 


cos nu u+ 7 /y 
=1/n[cos n(u+-7r/n)—cos nu]-_-_(10-].h.m) 
n u 
cos nu Cane 
= =1/n[cos n(u+-7)—cos nu]_-_(10-r.h.m) 
n | u 


Equation (10—1, h. m.) shows that the integral for any 
point on the sine mw curve has the same relation to the 
area of its half period that the sine curve has. Equation 
(10—r. h. m.) shows that the same relation holds true for 
n half periods of the sine nu, that is, m.21/n which equals 
a half period of the sine curve. 

The next interesting point is the comparison of the 
two equations, 


ee 
Iu = 4 ORGS eet (4) 
u 
-and 
t+T /2 
i= Pal ‘aot. © eee eee eee (11) 
Jt 


which will show the range of the equation (4). Attention 
must be called to the fact that one does not often find a 
sine curve in its original proportions drawn to scale out- 
side of a text-book on mathematics, that is, with an alti- 
tude of 1 and the base 3.14159-+, approximately, of course. 
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{= 
GE SITU =. oe ee he per (12) 


1) 
Now, if the base is not equal to zh, then the height is 
not unity and the area is not 2 in terms of the altitude. 
In a great many books treating electricity, the sine curves 


are either plotted in the sexagesimal system or their ampli- 


tude is inereased without mentioning anything about it. 
If only a diagramatic sketch is desired, this allows the time 
of the eurve to be shortened (or lengthened) which is some- 
what of an advantage when the space is limited or when 
it is desired to eall particular attention to certain effects 
on the curve. If the base equals 7h and h the unit, then 
from equation (12) A equals 2, but if the base equals 2h, 
then A equals 2/7.2, which is twice the numerical value of 
the mean altitude of the curve of unity value or 4/7 equals 
1.274. And if the base equals h, which is the case in most 
oscillograms of alternating current, then A = 1/7.2, or 
just the numerical value of the mean ordinate of the unity 
curve, all in terms of the altitude. It will be noticed that 
whatever the base length may be the mean ordinate is 
always 0.637h. Then base line may be altered without 
changing the average value. If it is desirable to use the 
circular system and retain 7 with its numerical value in 
some system of units, h may be altered to suit the case. 
If h equals + then h equals 3.141594 and the area is 
0.6372.2, but 0.637 equals 2/7 and therefore the area is 
(2/r) mm equals 27, which is numerically equal to the 
number of radians in the circle. However, if a sine curve 
be drawn with an amplitude of one centimeter and a base 
of the same length, we may make 7 units equal one centi- 
meter. Now if the base were 7 centimeters long the area 
would be 2 centimeters, but since it is only 7 units the 
area is 0.637 centimeters or 27 units. The units of 7 may 
be of any length and if we substitute 7 for 27 and ¢ for 
time in place of number of radians (w), we get (11). 
According to Fourier’s Theorem, any periodic motion 
admits of resolution into a fundamental, or prime har- 
monic motion and harmonies having frequencies repre- 
sented by exact multiples of the prime. Take any curve 
Y X, Fig. 5, between any limits z,*x,, and consider 2, 
P* P” x, as a half period and trace another curve z, P,, P, 
x, geometrically similar, but with its sign reversed. Hence 
with the symmetry shown by the dotted lines, this curve 
x, P' P" P,, P, x, 1s resolvable into harmonic components. 
being periodic. Curves of this kind of symmetry have only 
odd harmonies present. Then if the distance between 2, 
and x, equals 7, the integral for any point on the curve 


Yo Xess 


ae 2rt jT/n 6rt j T/n 10 rt 
1b, | sin—dt+b3 | sin—dt-+b;! sin ——dt___- 
Jxy Tr Xj] at J Xj si Be 
( T/n Qn rt { P/2 2rt (T/2 6xt 
+bn | sin dt—b; ; sin— dt—b3 | sin— dt 
} X1 4h Laren.) J pipes 1 
T/210-rt T/2 Qn-rt 
—bs | sin——dt____—bn sin Obsa- wees (12) 
apne 1) T/n At 


It has been shown already that if we fancy a sine curve 
plotted in the sexagesimal system, that is, if we take any 
distance whatsoever along the abscissa, and let its length 
represent 180° and plot a sine curve using these values, 
the altitude of the curve being always unity, the average 
height will always be 0.636-++ regardless of the base length. 
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This fact enters largely into the general application of this 
method of integration by means of the planimeter. It 
must be well understood and always considered. In the 
case of electro-motive-force integraters, there is found a 


eoccce 


=U 


Fic. 5. Diagram SHOWING INTEGRATION OF ANY CURVE. 


point of convenience of which we might take advantage in 
this planimeter method. Since a change in the base length 
does not effect the average height of a curve, the frequency 
of the alternating current is not taken into consideration 
from a mathematical standpoint in methods of integration 
that are applied directly to an electro-motive-forece or to 
its graphie representation, if the methods depend upon the 
average heights. Therefore if it is found to be a conven- 
ience we may take the algebraic average height of the 
areas instead of their algebraic sum and the readings will 
be directly proportional. Algebraic average height may 
be measured by setting a mean height planimeter to the 
base of the diagram and tracing a surface clockwise for 
plus values and counter clockwise for negative values. We 
then obtain algebraic average height readings in centimeters 
(most planimeters are so calibrated) and by dividing the 
reading by 0.4 we get the result expressed in inches. In 
integrating curves of various base length, care should be 
taken in evaluating the units in the ordinates of the dif- 
ferential curve. 

Attention is directed toward this: The majority of 
equations representing irregular or broken periodic curves 
are very inaccurate approximations and should not be 
confused with (12). In the evaluation of the co-efficients 
of ‘a sine series equation, by the methods usually taken into 
consideration only selected points on the curve, » in num- 
ber and the ecaleulated curve is expected to intersect the 
given curve at these points. If, however, m were increased 
indefinitely, there would be an infinite number of points 
of intersection on the curve and they would coincide abso- 


1See Barker: Graphical Calculus, Appendix (London, 
Longmans). 

“Regarding Hlectro-Motive-Force Integraters see: 

Davenport: Southern Electrician, 42,238 (1911). 

Lloyd and Fisher. Bulletin Bureau of Standards, Vol. 4, No. 
4, May (1908). 


Lyle: Phil. May 6, 549 (1903). 


Sahulka: Zeitschrift fuer Elektrotechnik, 16, Seite 4 (1898). 
Townsend: Trans. American Inst. Elec. Eng. 17, page 5 
(1900). 


Southern Electrician 43, 60 (1911). 

3Ror the mathematical theory of the Planimeter, see: 

Nichols and Franklin: Elements of Physics, Vol. 1, pages 7 
and 8 (New York, McMillan, 1908). 

Osgood: Differential and Integral Calculus, pages 409 to 412 
(New York, McMillan, 1907). 

For Planimeter settings and calculations see: 

Cox: Polar Planimeter (New York, Keuffel and Esser Co). 


Wheatley: The Polar Planimeter and its use in Engineering 
Calculations. 
4See: ‘‘Harmonic Analysis by means of the Planimeter.”’ 


"Byerly: Fouriers series and Spherical Harmonics, Chap. ITI. 
(Boston Ginn & Co.,) 1898. 
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lutely’. Also, we shall often find that the adoption of two 
different methods of integration will give us a different 
result for the same function. If, however, the work has 
been correct, it will invariably be found, on examination, 
that the two curves represented by the two results: are 
exactly the same shape and are exactly alike in every 
particular except that one is higher than the other by a 
definite and constant quantity all along its length, and that 
the one algebraical expression for value of y can be ex- 
pressed as the sum of the other and a constant. For dif- 
ferent values of the constant we should get different curves, 
but all of exactly the same shape. After the integration 
has been performed by this planimeter.method, it is evident 
that the axis of abseissas and ordinates may be transformed 
to agree with conditions or for convenience. 


Motor Vehicles in United Kingdom. 


In a recent report by Consul Albert Halstead, of Bir- 
mingham, England, it is stated that motor vehicles are 
used for every kind of commercial purpose in the United 
Kingdom. For instance, for carrying travelers’ samples, 
the drummer touring the country with a motor vehicle, so 


as to reach the small towns instead of going by train; as— 


delivery wagons for breweries, railways, bakeries, depart- 
ment stores, fish and poultry stores, hardware, flour and 
seed merchants, grocers, coal and coke delivery, and for 
express-pareels service; by the’ postoffice department for 
carrying mails not only in cities but between large towns; 
for road work, one machine being fitted not only as a road 
roller but as a sprinkler at the same time; railways employ 
them for carrying traffic and freight from stations at dis- 
tanees in the country, there being parts, for instanee, in 
Cornwall and Devon where a great deal of railway service 
is done by motors on the roads; for sewage purposes, with 
a vacuum tank attached; as watering carts; for tower 
wagons for repairing trolley wires; for fire engine pur- 
poses; one manufacturer makes a motor ear to which is 
attached a train of wagons four in number; for omnibuses; 
pleasure vehicles to carry large numbers of people; for a 
tipping wagon to earry coal, sand, or gravel; as oil wagons; 
for the earrying of heavy machinery; with three wheels for 
quick delivery purposes; for heavy freight from doeks and 
railway stations and elsewhere; in Australia for hauling 
wool; for agricultural purposes, such as for mowing and 
plowing, and for almost every conceivable commercial use 
for which heretofore horses have been employed. 

Some of the power is steam, but in most cases gasoline 
engines are used. Some of the heavier wagons have a 
carrying capacity as high as five long tons. The tendency 
throughout the United Kingdom seems to be to use motor 
propulsion for commercial purposes to a greater and greater 
degree, and to extend the purposes for which it is thus 
employed. 

There is at present only one electrically driven motor 
ear in use in Liverpool. The fact that there is but one re- 
charging station, which is under municipal control, and 
the additional reason that the eost of eleetrie propulsion 
works out in excess of the use of gasoline, account for the 
practical non-existence of the electric vehicle in Liverpool; 
and as conditions now are it is improbable that efforts of 
American manufacturers would be followed by their intro- 
duetion. 
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Engineering Features Governing Use of 
Storage Batteries In Central Stations 


(Contributed Exclusively to SourHERN ELECTRICIAN. ) 


BY A. 


ie THE July issue of SournerN ELEcrrician on page 

32, appeared an inquiry, taking up the engineering fea- 
tures upon which the choice and use of a storage battery is 
based for central station service. In view of the fact 
that this is a question of general interest but little under- 
stood in its details, the writer will present in the following 
remarks, information drawn from his own experience in 
storage battery engineering and from data gathered as 
operating results of equipments installed. In order that 
readers may be familiar with the conditions set forth in 
the inquiry, it is given herewith as it appeared in the issue 
referred to: I would like to see a discussion on the 
advisability of purchasing, installing and operating a stor- 
age battery in conection with the necessary generating 
equipment of a central electrie lighting and power or rail- 
way station of four or five thousand kilowatt capacity or 
greater. (1) What conditions would make a storage bat- 
tery desirable? (2) What would be the advantages to be 
gained by its installation and use? (3)Would not its high 
first eost more than counterbalance the advantages gained 
by its use? (4) Will nit its first cist prohibit the installa- 
tion of a battery whose ampers hour capacity is greater 
than the stations largest generating unit? Thus say in a 
station of 4,000 kilowatt capacity whose generating eapac- 
ity whose generating units were of the following’ sizes, 
three 500 kilowatt, two 750 kilowatt and one 1,000 kilowatt, 
would it be advisable to install a storage battery of a 
greater ampere hour capacity than the full load ampere 
eapacity of the 1,000 kilowatt unit? (5) Assuming the 
battery to have been installed, what if anythine besides 
assistance in- the regulation of the voltage is to be gained 
by allowing the battery to float upon the station bus-bars 
during times of non-use or during times when it is neither 
charged nor discharged? (6) Would the regulation of the 
voltage afforded by floating the battery on the station bus- 
bars be equivalent to the regulation afforded by the installa- 
tion of automatic field regulators or rheostats on the gen- 
erators? (7) What ean be said in favor of the installation 
of a storage battery at a remote point, say 5 or 6 miles 


N. BENTLEY. 


from the central station on a railway feeder which is sup- 
plying a short suburban or interurban railway line, 

The use of storage batteries in central electric hghting 
and power or railway stations can be divided into two 
general classes, as follows: (1). Batteries for regulating 
a station load which is subjected to frequent and extreme 
variations. (2). Batteries for emergency service of which 
there are two general classes: (a) Emergency, or “Stand- 
By” batteries used in connection with Edison three-wire 
distributing systems. (b) Exciter batteries, used to insure 
against a failure of exciting current from any cause what- 
ever. 

REGULATING BATTERIES, 

The conditions which make a regulating battery desir- 
able are, in general, an extremely variable load such as a 
railway or a manufacturing plant using heavy, motor- 
driven machine tools and eranes. Also where a plant 
carries such a variable load and, at the same time, furnishes 
lighting service from the same generators, the battery is 
especially desirable. The value of a storage battery 
under these conditions ean best be illustrated by observing 
the results obtained in an existing installation. Figures 
1 and 2 show the load on a large manufacturing company’s 
power plant. It will be observed that the average day 
load was 1,800 amperes, or 470 K. W. with a maximum of 
3,600 amperes, or 935 K. W. The average night load was 
2,650 amperes, 690 K. W., with a maximum of 4,500 
amperes, 1,170 K. W. The powerhouse equipment con- 
sisted of three 550 K. W. and one 200 K. W. 260-volt, 
direct-current generators, supplying light as well as power. 
Wattmeter readings, taken before the installation of the 
battery, showed an average load during the day of 520 
K. W. and during the night of 830 K. W., the increase at 
night being due to the lighting load. To carry these aver- 
age loads, on account of the heavy fluctuations, it was 
necessary to operate two 550 K. W. units during the day 
and three during the night; the load factors being 47 per 
cent. and 50 per cent., respectively. It was, moreover, 
impossible to maintain a steady voltage as the sudden flue- 
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tuations would slow down the engines before their govern- 
ors could operate. The conditions under which the engines 
were operating are well illustrated by the engine indicator 
diagram, Fig. 3, which shows the variation in load during 
a period of five minutes. 

At the time the battery was installed the company was 
making additions to its works which, it was estimated, 
would increase the average load on the station by 500 K. 
W. As the power plant could not furnish this imerease 
and have sufficient apparatus in reserve, it was necessary 
to inerease the station capacity, which was done by install- 
ing a storage battery. Figure 4 shows the load after the 
addition to the plant has been completed. It will be ob- 
served that the load varied between 2,100 amperes and 
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that the advantages gained by an installation of this char- 
acter are as follows: (1) A greatly improved load factor 
resulting in a saving in fuel of from 20 to 331, per cent. 
(2) A proportional saving in oil, waste and depreciation 
of generating apparatus due to the operation of the engines 
at a steady load. (3) The elimination of shut- downs due 
both to the reserve capacity of the battery and to the 
ereatly decreased wear and tear on the engines and gen- 
(4) The elimination of fluctuations in Mie 
on the lighting circuits. 

In regard to the first cost of a battery a ctallatied of 
this character counter-balancing the advantages gained by 
its usé, such is not usually the case. The cost of the bat- 
tery in the instance cited above was no greater than would 
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5,900 amperes while the variation on the generators was 
between 3,350 amperes and 3,850 amperes, the battery tak- 
ing the difference. Fig. 5 shows the effect on the engines 
of the regulating work done by the battery. 

In this instance, therefore, the battery took the place 
of an additional 550 K. W. unit and, with an addition of 
500 K. W. to the average load, there is still the same gen- 
erator capacity in reserve as before. Moreover, in case of 
a break-down of one of the larger units, the battery has 
sufficient capacity not only to take the fluctuations in load 
but to supply the current that had been furnished by this 
unit until a reserve unit could be put in service. In this 
manner reliability of service was assured. It is then clear 
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have been the cost of the additional engine, generator and 
boiler equipment which it would have been necessary to 
install if the battery installation had not been made. A 
conservative estimate of the saving in fuel alone effected 
by this installation is over $7,000.00 per year and the oil 
and waste used at present, in spite of an increase of 75 
per cent, in the average load, is actually 25 per cent. less 
than it was before the additional load was taken on. 
Whether or not a storage battery will prove to be a 
profitable investment depends largely on local conditions . 
effecting the particular power plant in question. The 


larger battery manufacturers employ engineers, expert in 


their line of work, who will make a thorough study of con- 
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ditions and submit a report on the results which ean be 
accomplished. If a battery would not be a good invest- 
ment, the battery engineers will not recommend it on ac- 
count of the effect which an unprofitable installation would 
have on their future business. 

The questions numbers 4, 5 and 6 evidently do not 
refer to a regulating battery as the ampere-hour capacity 
of a battery of this type is fixed, not by the capacity of 
the station units, but by the difference in amperes between 
the average load and the maximum fluctuations. In this 
class of service, batteries usually work at from two 
to two and one-half times their one hour discharge rate as 
given in the manufacturer’s catalogues. 
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EMERGENCY BATTERIES. 

The conditions which make an emergency or “Stand- 
By” battery desirable arise in stations having an Edison 
three-wire D. C. system of distribution through the busi- 
ness section of the city which they serve. The writer is 
not aware of any battery installation in which the battery 
is used as an emergency source of power on an alternating 
current distributing system. To operate a battery on such 
a system would necessitate the use of motor-generators or 
rotaries of K. W. capacity practically equal to the maxi- 
mum load on the generating station or, at least, to that 
portion serving the business district. 

To obtain and hold its business in the business districts 
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of the large cities, a central station must be in a position 
to give absolutely uninterrupted service and steady voltage. 
One or two failures on the mains supplying the large re- 
tail stores, office buildings, theaters, and others, would im- 
mediately result in the installation of private isolated 
plants and the loss of income to the station might be suffi- 
cient to seriously embarrass the company financially. The 
largest central station companies have found from experi- 
ence that the best method of distribution for the congested 
business section of the large cities is the Edison, three- 
wire, D. C. system. Usually, sub-stations are located at 
points near the centers of distribution, these sub-stations 
being supplied with alternating current from the main 
power house, the alternating current being converted to 
direet current by rotary converters. The residence sec- 
tions are supplied with alternating current only. The pos- 
sible causes of failure of these sub-stations are: An acci- 
dent to the rotaries; failure of the A. C. supply; grounds 
and short-cireuits on the D. C. feeders; sudden inerease 
in load at a rate too great to allow sufficient time for 
starting spare units. 

As a provision against failure from any of these 
causes, storage batteries are installed in each sub-station, 
the batteries being constantly connected to the bus bars, 
ready to take up the load instantly in case of necessity. 
The batteries are usually designed to carry the maximum 
load to which the station is ever subjected for a period of 
about fifteen minutes. Owing to the fact that there is 
practically no limit to the ampere discharge capacity of a 
storage battery up to a dead short-cireuit, these batteries 
are designed for very high discharge rates for short periods 
of time. Their capacity is sufficient to carry the entire 
sub-station load for a period sufficient to enable the sta- 
tion operator to start up his spare units or make tem- 
porary repairs in practically any case of emergency. They 
will quickly burn out’ any ordinary short-circuit or ground 
on the distributing system and will take up any rapid in- 
creases or decreases in load, thus holding the voltage of the 
station constant. 

-On account of the exceedingly high discharge rates of 
such batteries, their cost is low per unit of K. W. output. 
The battery should be designed to earry the maximum load 
on the station and not simply the full load of one or more 


) i RO4090M604 ; 
; CARNEGIE STEEL COMPANY-OHIO STEEL WORKS AND FURNACES 
: 
; Ferg tele vs ENGINE RECORDING CARD 

pie k Fi ay | 
DIAGRAM FROM... PT A Mee, P. CYLINDER ENGINE No....000000...! Mn eee ten , POWER HOUSE 
SCALE cecgaton 2 Ree any Sd BOILER PRESSURE LT Goto een By wong sot rene eye 
TAKEN BY Ge: RS ae pe a Sih 5c 2 RIE Winter eg enn S SEs ON Rectan rane te Ae nee seecath Senet MIRO orcs 
A 2 co Pie, eee > 4 fk~ oe; ee, er ese weak a ; ; 

“2 Ae Pe pee wee ‘ 

Tht ISL OOL ESB) Arake 
Piper JLIO © +2596 ds. ee ere | 
€ iS : : ns Sok Liter) i a ‘ ae 
e oe | i RA ACCS TURE 1D BLA ENT ARS ACS GAOEI CIS BBA SORE. LAE i LENO ae UE RT 
a : 


109 


110 


of the generating units. The question of whether or not 
an installation of this character would pay depends en- 
tirely upon the value which the central station places on 
uninterrupted service. The president of one of the larg- 
est central station companies in this country once made 
the remark, on the occasion of a temporary failure of one 
of his main generating stations, that his batteries had paid 
for themselves in twenty minutes. 
EXCITER BATTERIES. 

The exciter battery is installed to insure against failure 
of excitation current. This type of battery is usually quite 
small and consequently, inexpensive. When installed in a 
station not using automatic voltage regulators, the battery 
is connected directly across the exciter bus, a number of 
end cells being provided to enable the station operator to 
raise or lower the number of battery cells in cireuit with 
changes in the exciter bus voltage. 
matic voltage regulators, a “booster” is connected in series 
with the battery so as to automatically adjust the battery 
voltage with changes in the bus voltage and prevent the 
battery from charging or discharging. Automatic voltage 
regulation can also be obtained by means of the battery 
booster and certain auxiliary apparatus. This type of in- 
stallation, like the “Stand-By” battery depends for its 
value on the attitude of the central station toward failure 
of power. 


In stations using auto- 


LINE BATTERIES. 
In answering question number 7, let us again refer to 
A road operates from A to B, a 
distance of fifteen miles. The average voltage over the 
system is 500 and the average current is 200 amperes. The 
‘power house contains two 250 K. W., 500-volt generators. 
The grades on this road are heavy and the current taken 
by the ears in starting made it necessary to operate both 
generators, although the average load was only 100 K. W. 


an existing installation. 
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This meant a low load factor and no spare unit. 

The drop in voltage over the trolley and feeders when 
a car started near the B end of the line was so great that 
schedule speed could not be maintained and the slow speed 
of the motors increased the current consumption and made 
matters worse. A battery was installed eight. miles from 
the power house and 31% miles from B. The capacity of 
this battery was only 50 amperes for 8 hours, but it will 
supply 600 amperes for short periods. The battery yolt- 
age is 500. It is connected directly across the trolley and 
track, without any attendant, and does its work as follows: 
When a car starts at B, the current, instead of coming 
over 114% miles of copper from the power house, comes 
from the battery, 314 miles away. The drop in voltage at 
B is, therefore, only one-third as great as before. As the 
car leaves B, the voltage improves until it passes the bat- 
tery. Between the battery and the power house the yolt- 
age is never as low as it was at B, because the current is 
divided between the battery and the power house. After 
the car passes the half-way point, the voltage at the bat- 
tery rises and current flows in, charging the battery for the 
next car. 

The installation of this battery has resulted in shutting 
down one generator, thus giving a spare unit and improy- 
ing the load factor. The battery is also used to supply 
power for shifting cars at night, the power house being 
shut down. The saving in coal for nine months after 
installing the battery, over the same period of the previous 
year, was $1,590.30. The road also has had 50 per cent. 
less armature and field trouble and a noticeable reduction 
in lamp renewals. Under normal conditions, this road 
operates three cars, but since the battery was installed, 
they have on several occasions operated excursions of fif- 
teen to twenty cars and have had excellent voltage over the 
entire line. 


Maintenance of Telephone Exchanges 


BY C. P. GRIFFIN. 


NE of the papers presented at the Annual Convention 
O of Telephone District Superintendents, at Halifax, 
Nova Seotia, contains so much practical routine informa- 
tion in connection with telephone exchange upkeep, that we 
publish the following abstract: 

In order to have and keep a perfect mechanism of any 
kind, it is essential that each and every element be kept in 
such condition that its particular part in the whole scheme 
is correctly performed, for one jarring unit will disrupt 
what would otherwise be, when applied to the case in hand, 
a perfect service. 

Taking first the central office with its complex common 
battery equipment, a volume could be written on this alone 
and be instructive and pleasing throughout. It is intended, 
however, to touch but lightly a few points concerning the 
method of caring for this part of the plant not only in 
eliminating faults that have become self-evident, but also 
with the idea of forestalling those that are liable to occur. 

The wire chief comes on duty at seven o’clock a. m., and 
at once makes a voltmeter test of all long distance lines 
before the day’s business has fairly started, the readings, 
condition of switches, ete., being noted and filed away at the 


end of the month for reference. In addition, we keep a 
record of all long distance troubles much in the form of a 


diary, each circuit being alloted a page on which we note 


all troubles occurring on that cireuit, time out of service, 
nature of trouble, when and where found, when and by 
whom cleared and cost of clearing. 

This has a decided advantage as a record inasmuch as 
each individual cireuit having its allotted space in the book, 
its record can be had at a glance for months past as to how 
much loss of time we have had, and the cost of repairing. I 
might add in passing, that this record has proven its value 
in securing two corrections, the total time long distance 
lines were out of order during the past few months. In 
view of the fact that we had such an excellent paper on 


long distance maintenance at our last meeting, it was not my _ 


intention to touch on it at all, but as the foregoing forms a 
part of our daily routine it has been ineluded. 

Following the above a test is made of all local troubles 
reported during the night, or that have indicated their ex- 
istence so that, when the lineman is prepared to take up the 
work he can tell by a glance at the trouble ticket what he is 
required to do, and form a good idea of what material he 
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will need to put faulty lines in good condition again. In 
order to keep posted on the insulation of the exchange, we 
make a voltmeter test of the entire local board once a week, 
and in that way find many times, faults that, while not 
heavy enough to actuate the line signal, are still pronounced 
enough to materially affect the service. These are at once 
followed up and in many cases we find that in so doing we 
have disclosed a condition that if not rectified at once, would 
have had consequences of a serious nature and I think that 
very often faulty transmission on long haul connections are 
due to these defects in local terminals. 

The interior plant does not as a rule, give very much 
trouble, cord troubles, adjustment of signals and oceasion- 
ally a defective ringing key, but in the small plant, unless 
it happens that some accident has befallen such as a eross 
with high tension, a very limited amount of time will clear 
up the central office derangements. In my opinion there is 
no part of the plant that should be more carefully cared for 
than the power room, inasmuch as the entire system depends 
wholly upon the effectiveness of the source of energy. 

In our own ease a careful inspection of the apparatus is 
made daily. Our ringing machines are tested to assure our- 
selves that they are up to standard and _ performing 
properly, the storage batteries are inspected not only on 
charging days but every day at some time each cell is 
thoroughly examined, not alone to learn the specific gravity 
and voltage readings, but to guard against shortcircuiting, 
or buckling of plates, or other defects creeping in. The 
power board and charging motor are carefully gone over 
after each charge, parts burnished, ete., and in fact to sum 
it all up we aim to keep this room which should be the 
principal care of the wire chief neat and clean and the ap- 
paratus fit for the closest scrutiny at any time. 

Too much eannot be said in favor of a premises well 
kept, particularly those affording a public service. There 
are always those among our patrons who appreciate a look 
through our plant, and what more likely or natural than 
they should place the quality of service rendered on a par 
with the conditions as they see them. It is customary with 
us to invite the public to look through the plant, and I 
feel safe in saying that a little courtesy and a desire to 
get them in closer touch with the practical end of the 
business will send them away with an altogether new idea 
of what it means to give telephone service, well pleased 


with their call, and feeling that we are interested in them 


over and above the total yearly rental. 

Just a few words in passing in reference to the stock 
and method of keeping it. While it is essentially the wire 
ehief’s duty to look after this end of the business, it is 
not possible “for him to be in touch with it at all‘ times, 
assuming” as he does tis’ ‘share: cof repairing, installing, and 
in fact anything Ye ares attention. We therefore 
keep a book in the. stock’ fe Our in. oyhich each man enters 
whatever stock he takes out or - returns, specifying to what 


it is to be charged or credited, and: from this-each day the 


wire chief transfers it to a form, which in turn is handed 
in weekly and entered in the stock ledger. While this may 
involve a slight inerease in clerical work, it is far more than 
offset by: the facility and accuracy ie which we can 
check wp our stock at any time. by 

‘There is no public utility that, in my" *piniony, das 
so few allowances made for breaks in the continuity of the 
service, which in the natural order of things must occur, 
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as the telephone. The water supply may be shut off, light 
and power be intermittent, and there is little or no eom- 
plaint, such things evidently being taken much as a matter 
of course, but let the telephone. communication to the office 
of the business man or, in faet to any subscriber, be inter- 
rupted for even a very brief time and at once an entphatie 
protest is in order. I choose to consider this as proof posi- 
tive of the fact that, of all mechanical appliances of mod- 
ern times, the telephone is the most indispensable to the 
business man, rather than any desire on the part of patrons 
to make fewer allowances for the troubles incident to the 
making and furnishing of telephone service. 

In view of the foregoing it is of the utmost necessity 
that prompt and thorough attention be paid to the most 
trivial complaint, and to so rectify a fault that it will not 
be repeating itself at intervals, for nothing is more annoy- 
ing to both subscriber and management than repeaters 
among trouble complaints. We have made it a rule to call 
and inspect instruments in the case of each and every 
complaint originating with a subscriber, even though mor- 
ally sure that there is nothing wrong. This may seem at 
first glance a trifle extreme, but the fact of going and 
examining the telephone is ample proof to the subscriber 
that we are anxious to render him the best we have in the 
way of service, whereas a simple ealling up test signifies 
to the subseriber anything but a real anxiety to make the 
service right. To my mind, the only safe way is to assume 
that there is trouble, until you have proven positively that 
it does not exist, in each case referred for test to the wire 
chief. Something must have oceurred or existed to cause 
the defect complained of, and a close study of this part 
of the work in the past has convinced me that the number 
of complaints originating with subscribers, which after a 
diligent search for the trouble have proved to be ground- 
less, is so small as to be not worthy of notice. 

If subseribers have been used to a good or superior 
service they will be quick to notice any deterioration from 
it, and it is well to concede that they know what they are 
talking about when they complain, and to so treat them when 
ealling to attend to the faulty instrument that they will 
feel their particular case is the only care you have in the 
world. Talk to them, ask them to explain just what was 
the nature of the trouble, if it has been more noticeable 
with any particular party with whom they may have been 
connected, for very often by a few such questions the dis- 
turbing element may be found at some distance from the 
complaining party. In this connection I have in mind a 
lineman who upon being given a “Can’t hear” complaint 
took up the wire on trouble cord and called the party, ask- 
ing him if he heard him all right. On being answered in 
the affirmative, he replied that he was just testing and 
that the phone with whom subscriber had been connected 
must have been in trouble, and hung up his receiver. Now 
it ean readily be seen that this is all wrong. In the first 
place, the lineman knowing the complaint to be “ean’t hear” 
would naturally do his best to make himself heard; and 
second, to admit that the other phone must have been in 
trouble and making no inquiry as to whose and where it 
was, showed anything but a desire to furnish good service. 

It cannot be supposed that this party was as well satis- 
fied as if the lineman had gone to and thoroughly inspected 
his. telephone. 


‘The theory of clearing up trouble in common battery 
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sub-stations can be mastered with a very little study and 
thought. Take a drawing of any of the several types 
in use and it ean at once be seen how readily each and 
every part can be tried out with nothing but a receiver, 
and without calling in for a test at all. Of course defects 
are found, as some linemen find them, by first changing 
this and then another part of the instrument until finally 
the affected part is reached, but how much more satisfac- 
tory to know, before starting to cut first this and then that 
wire, just what is wrong and then proceed to rectify it 
intelligently. 

This, it seems to me, should be a source of keen satis- 
faction as against the practice of changing entire instru- 
ments having someone else clear up the trouble, thus build- 
ing up the expense, having on hand an over supply of 
second-hand instruments; and the man who cannot or will 
not be taught to clear trouble in this way is not nor ever 
will be a telephone man. 

The same course of procedure can be applied to sub 
seriber’s lines; that is, the lineman can test his own trouble. 
Using as we do a grounded battery it is the simplest thing 
imaginable to pick up with a receiver an escape either 
to a ground or a short cireuit that would by no means 
actuate the line signal, run them down and eall the office 
only to report the cireuit O. K. 

Too much emphasis cannot be placed on the necessity 
of making repairs thorough. Temporary work in this 
connection is practically inexcusable, and will surely come 
back at you some decidedly disagreeable day and you must 
perforce go and rectify that which should have been prop- 
erly repaired at first. This method of doing work implies 
not only gross negligence, but also absolute lack of interest 
in the company’s plant, and the quality of service rendered 
the subseriber, and it is very probable that the lineman who 
looks after his employer’s interests in this way will fre- 
quently be heard expressing wonder why some other man 
gets a higher salary than he. Be it understood that this 
is not a eriticism of any particular man or exchange, but 
I venture to say that we all find at times: just such condi- 
tions in our plant, and I think we realize how much more 
difficult and unsatisfactory it is to bolster up a poorly con- 
structed piece of work than to do it properly in the first 
place. 

In conelusion I would like to suggest that we cannot 
take too much pains in the instruction of the boys turned 
over to us for training. We can easily fit them for greater 
responsibility by practical talks and demonstrations at 
convenient times, and further, if they meet with obstacles 
they cannot overcome, take them in hand and with a timely 
suggestion here and there, they will, if they are the right 
kind of stuff find their way out of the difficulty and will 
not readily forget the lesson. It seems to me that if we do 
this to the best of our ability, when the way opens for a 
step higher up the man will not be wanting. 


Modern Street Lighting in Warren, Ohio. 


Adequate street lighting is growing more and more in 
This is demonstrated by the 
efforts many municipalities are putting forth to secure 
better lighted streets, a notable example being furnished by 
Warren, Ohio, a city of about 12,000 inhabitants. For two 


favor in American cities. 
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years the Board of Public Service has been busy with the 
problem of giving Warren an efficient and effective street 
lighting system. The old ares so long in use, have at last 
been discarded, the streets now illuminated by a complete 
installation of Mazda street series incandescent lamps. The 
installation is unique from the fact that no other city has 
yet adopted this style of lighting, to the exclusion of all 
others. 

On the downtown streets and around the spacious park 
an ornamental lighting system employing standards has 
been installed. The majority of these support three lamps 
enclosed in large white globes and the artistic features of 
the complete standard add much to the attractive appear- 
ance of Warren’s business streets. The lighting system in 
the residential streets, though not so spectacular as that 
just mentioned, is characterized by neatness and _ utility. 
Ample light is now available throughout all parts of the 
eity which hitherto could boast of but meagre illumination. 

The official inauguration of the recently completed 
system took place on the night of June 7th. The business 
section presented a very stirring scene when from fifteen 
to eighteen thousand people witnessed the turning on of the 
lights. For ten days previous, preparations had been under 
way for a big carnival. Many visitors from a distance 
showed their interest in the new lighting system by being 
present to join in the celebration and the neighboring towns 
were represented. Immediately after their evening meal 
the citizens turned out en masse to witness the evening’s 
entertainment. Shortly after seven o’clock the programme 
was officially opened by the Mayor who from an elevated 
platform, introduced Hon. J. J. Sullivan of Cleveland, to 
those in the immediate vicinity that were able to hear above 
the din of the revellers. In his brief address, Mr. Sullivan 
reviewed many of the developments that had taken place in 
Warren during the past thirty years and commended 
the citizens on the public spirit they displayed in having 
achieved such magnificent results in the matter of night 
illumination of their streets. 

At the close of the address, Mayor Craver threw the 
switch at the rear of the platform which turned on the new 
Mazda lighting system and the streets were flooded with a 
blaze of light. The transition from gloomy to brilliantly 
illuminated streets was greeted by a general exclamation of 
approval on the part of the pleased citizens who realized 
that the old conditions of inadequate street lighting had 
finally passed away and that they had a lighting system of 
which they might well be proud. 
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Georgia Section N. E. L. A. Convention 


Although definite information is not available covering 
all the details in connection with the convention to be held 
at Columbus, Ga., September 26 to 27, the important events 
have been settled. President Bleecker advises as follows 
in regard to plans as they now stand: 

The convention headquarters will be at the Muscogee 
Club, 1219 Broad St., with the regular meetings held in 
the north lodge room of the Masonic Temple, situated on 
the corner of 12th Street and Ist Ave. During the con- 
vention the registration bureau will be found in the first 
room to the right of the entrance of the Muscogee Club, 
and all members with their guests should register imme- 
diately on arrival. The hotel committee will have headquar- 
ters at 1151 Broad Street, and will take pleasure in arrang- 
ing accommodations for those planning to attend the con- 
vention when so advised by letter. Such advice should be 


‘sent the committee early for convenience of all concerned. 


There will be no general exhibition in connection with the 
convention, however members and guests are cordially in- 
vited to visit the show rooms of the Columbus Railroad 
Company at 1151 Broad Street. 

The program for the convention will be substantially 
as follows: On Tuesday morning, September Boone Lk 
o’clock the convention will be called to order and the ad- 
dress of welcome delivered by Mayor Rhodes Browne, of 
Columbus. The address by the president will then fol- 
low, together with reports by the committees on member- 
ship and finance and a paper entitled “Advantages of Co- 
Operative Effort by Central Stations With Insurance In- 
spections,” by A. M. Schoen, chief engineer, Southeastern 
Underwriters’ Association, of Atlanta. The afternoon ses- 
sion on Tuesday will be called at 2:30 o’clock and the fol- 
lowing papers presented. “Low Pressure Turbines,” by 
E. H. Ginn; and “Supply of Electric Energy to Textile 
Mills,” by G. K. Hutchins. Both these papers will be 
open to written and oral diseussions. During Tuesday 
evening from 8:30 to 10:30 o’clock an informal reception 
will be held at the Muscogee Club. There will also be an 
executive committee meeting during the evening. 

On Wednesday, at the morning session the following 
papers will be presented: “Ice Making as Associated with 
Central Stations,” by Burdett Loomis, Jr.; and “Electric 
Heating Utensils,” by L. L. Warfield. These papers will 
be discussed. Following the reading of these papers and 
the discussion, the members will go into executive session, 
considering reports of the various committees, including 
that of the nominating committee, after which the election 
of officers for 1911-12 will take place. After adjournment 
from executive session at 12:30, a special train will take 
all delegates and guests to Goat Rock. A pienie lunch 
will be served on the train and an opportunity offered to 
see the construction going on at the new dam. During this 
trip the members and guests of the convention will be 
guests of Stone and Webster Engineering Corporation. 

All registered members and guests will be provided with 
a badge, the color of which will designate the class of 


membership as follows: Officers and Executive Committee, 
Red; Class A members, Purple; Class B, Rose; Class i 
Golden Brown; Class E, Dark Brown; Guests, Light Blue; 
Press, Light Green; Hotel Committee, Lavender. Special 
committees have charge of the papers, general arrange- 
ments, hotel accommodations, badges, publicity, registra- 
tion, and entertainment. A special transportation commit- 
tee for Atlanta has been appointed with W. R. Collier, 
of the Georgia Railway and Electric Co., of Atlanta, as 
chairman. Information can be obtained from liim by those 
in that district. 

During the convention the office of President J. 5S. 
Bleecker will be at the Transfer Station and that of Secre- 
tary T. W. Peters at 1151 Broad Street and Muscogee Club. 

The hearty co-operation of the Board of Trade of 
Columbus, which boasts of having the Electric City of the 
South, has been offered, and delegates are invited to drop 
in at their headquarters, 15 11th Street, during the stay 
in the city and make the acquaintance of Mr. C. B. Wood- 
ruff, Secretary, who will gladly furnish general information 
about the city and surrounding territory. 


National Electrical Contractors Assoc. 


The eleventh annual convention of the National Electri- 
cal Contractors Association was held under most favorable 
circumstances July 19 to 21, at Niagara Falls, N. Y. As 
an expression summing up the work of the convention and 
its success, we quote from a letter by the president published 
in the official organ of the Association. “The Convention 
was the most interesting gathering that the National As- 
sociation has ever held. Papers that were read at the open- 
ing meeting were among the most interesting and instruc- 
tive that we have ever had and there was never a meeting 
when the members went so thoroughly into discussion of the 
subjects presented.” The attendance represented branches 
of the industry throughout the United States and Canada 
and numbered approximately 200. 

The papers presented at the various sessions are as fol- 
lows. “Relation between the Central Station and the Con- 
tractor” by Arthur Williams of New York; “Credit Pro- 
tection” by Franz Neilson of New York; “The Proper 
Lamp for the Cireuit” by C. F. Bauder of the National 
Electric Lamp Association, Cleveland, Ohio; “The National 
Fire Protective Association” by E. E. Cabots of Boston; 
“The Contractor as a Merchant” by C. E. Whitehorne of 
New York; “Co-operation in the Electrical Industry” by P. 
S Dodd of the National Electric Lamp Association of 
Cleveland. Besides these matters discussed in open ses- 
sions, were other topics of a practical and economical 
nature relating to the contracting business, discussed in 
closed sessions. 

The usual entertainment features were well taken care 
of, trips: being made to Niagara Falls and other places of 
interest. The Sons of Jove held a successful rejuvenation, 
initiating a class of 22 candidates. About 150 members of 
the Jovian order were present and all enjoying a banquet 
on the evening of the rejuvenation. 
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The officers elected for the year 1911-12 are as follows: 
President, M. L. Barns, Troy, N. Y.; vice-president, Ernest 
Freeman of Chicago, Ill.; 2nd vice-president, H. 8. Porter 
of Boston; 3rd vice-president, J. C. Hatzel of New York 
City; treasurer, J. R. Galloway, Washington, D. C.; See- 
retary, W. H. Morton, of Utica, N. Y. The next meeting 
place selected is Denver, Colo. 


Ohio Electric Light Association 


The annual convention of the Ohio Electric Light 
Association was held this year at Cedar Point, Ohio, July 
25 to 28, with a total registration of about 400 members and 
guests. This seventeenth annual convention gave the body 
not only just claim for position well toward the head of 
the list of the large state organizations but for activity in 
central station affairs ranking equally as high. The new 
arrangement of holding sessions worked very well, giving 
plenty of time to take up all matters thoroughly. With the 
exception of the first session held on Tuesday afternoon, 
all work was done during the forenoon, the remainder of 
the day being given to recreation. 

The program for the entire occasion was substantially as 
follows: The first session was held Tuesday afternoon 
July 25' at 2 o’clock, when the president’s address was 
delivered and a response by Major C. B. Wilcox, Sandusky 
Gas & Electrie Company, Sandusky, Ohio. The secretary 
next presented his annual report and the following papers 
were read: “Why the Central Stations Should Take 
Over the Isolated Plant,” by Waldo Weaver, Chief Engi- 
neer D. and T. Power Station, Tippecanoe City, Ohio; 
“Systematic Central Station Records,” by O. B. Reemelin, 
Dayton Lighting Company, Dayton, Ohio. 

The held Wednesday at 9:30 
and the following papers read: “Limiting Energy Demand 
of Voltage Variations of a Cireuit by Floating the Fly 
Wheel General on the Line” by A. M. Seeger, Toronto Rail- 
way & Light Company, Toronto, Ohio; “Ornamental Street 
Lighting” by G. A. Doeller, Dayton Lighting Co., Dayton, 
Ohio; “Advantageous Use to Which Mercury Are Rectifiers 
May Be Put on Central Station Lines” ‘by J. T.. Kermode, 
Cleveland Electric Iuminating Company, Cleveland, Ohio. 

The third session was called on Thursday morning at 
9:30, and t he papers presented are the following: 
“Report of Insurance Rates Charged Electrie Light Com- 
panies in Ohio” by the Secretary; “The Report of Com- 
mittee on Meters” by J. G. Gilmartin, Toledo Railway & 
Light Company, Toledo, Ohio; “The Utility Law and Its 
Appliation to Electric Light Companies,” by D. L. Gaskill, 
Greenville Electric Light & Power Company, Greenville, 
Ohio; “Pumping Water for Municipalities and for Trriga- 
tion by Eleetricity,’ by G. H. Gardnes, Dayton Lighting 
Company, Dayton, Ohio. 

At the fourth session Friday morning the following 
papers were presented “Motor Driven Refrigeration” by 
W. C. Anderson, Canton Electrie Company, Conton, Ohio; 
“The Use of Tungsten Lamps in Sign and Outline Light- 
ing” by W. B. Gaudy, East Liverpool Traction and Light 
Company, East Liverpool, Ohio; “Progress of Electric 
Cooking in Small Towns” by P. L. Miles, Cleveland Elec- 
trie Hluminating Company, Cleveland, Ohio; report of 
committee on motor applications and report of committee 


second session was 


on electric transmission. 
At the Friday session the report of the Nominating 
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fluential electrical men were taken into the order. 


ie 


Committee was presented and the following officers and 
committees elected: President, W. C. Anderson; vice-presi- 
dent, J. C. Martin; secretary, D. L. Gaskill. Executive 


SEPTEMBER, 1911, 


Committee: E. H. Beil, W. S. Towndsend, W. E. Richards, — 


O. H. Hutchings and L. G. White. 
Scovil, F. M. Tait, and D. L. Gaskill. 
The exhibit features in connection with the convention 
were well carried out, the following electrical and manu- 
facturing companies being represented: Acme Electric 
Heater Company, Detroit, Mich.; Adams-Bagnall Eleetrie 


Advisory Board: §. 4 


Co., Cleveland, Ohio; Allis Chalmers Co.; Milwaukee, Wis.; £ 


American Electrical Heater Co., Detroit, Mich.; Canton 
Electric Sign Co., Canton, Ohio; Comet Electrie Stove Co., 
Detroit, Mich.; Crocker-Wheeler Co., Ampere, N. J.;.Dover 
Mfg. Co., Canal Dover, 0.; Eclipse Electrie Mfg. Co., 
Chicago; Electric Power Maintenance Co., Tolgdo, Ohio. ; 
Enterprise Electric Co., Warren, O.; F. Bissell Co., Toledo, 
Ohio; Fort Wayne Electric Works of the G. E. Co., Fort 
Wayne, Ind.; Hart Mfg. Co., Hartford, Conn.; Hoover 
Suction Sweeper Co., New Berlin, 0.; Hughes Electric 
Heating Co., Chicago, Hl.; Hurley Washing Machine Co., 
Chicago, Ill.; Machado & Roller, New York, N. Y.; Mica 
Klectrical Sign Co., Cincinnati, Ohio; Kimball Eleetrie¢ Co., 
Chicago, Ill.; North Western Electrie Equipment Co., 


Brooklyn, N. Y.; Packard Electrie Co., Warren, Ohio;” 


Sangamo Electric Co., Springfield, Ill.; Sterling Electrical 


Mfg. Co., Warren Ohio; Thompson Bros., Cincinnati, Ohio; _ 


Wagner Electric Mfg. Co., St. Louis, Mo.; Western Elee- 


‘trie Co., Chicago, Ill.; Westinghouse Electrie and Mfg. 


Co., Pittsburg, Pa.; W. N. Matthews & Bro., St. Louis, Mo. 


All Together, All the Time, 
For Everything Electrical 
in the Electrical Capitol of 


the South 


On Tuesday, July 25th, the order of Rejuvenated Sons 
of Jove, of Atlanta, under the direction of their able 
Statesman, Mr. L. S. Montgomery, District Manager for 
the National Metal Molding Company, established a pre- 
cedent in number of initiates at a rejuvenation. At this 
time forty-five of the South’s most representative and in- 
It has 
been generally recognized by those familiar with the growth 
of the. order in other sections of the country that there 
was lacking in Atlanta that life and spirit in connection 
with Jovianism which is characteristic of the city in all 
other matters concerning its general welfare, whatever it 
may be. That this spirit as regards the Jovians and the 
electrical industry was only lying dormant and needed the 
energy of a true Jovian to awaken it, is amply proven 
by the forty-five representative electrical men who made 
known their willingness to lend their support and influ- 
ence to a good and common cause. 

The Rejuvenation ceremonies were conducted in the 
collossal Atlanta Auditorium-Armory. Aside from. those 
to be initiated and Atlanta Jovians, a number of visiting 
Jovians from near and distant points attended, all of whom 
expressed themselves as greatly pleased with the number 
and caliber of men that were given the Jovian oath 
and assumed the slogan of “All together, All the time, 
For everything Electrical.” The object of the order is a 
splendid moral by which all men in and affiliated with the 
electrical development of this great country should be goy- 
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erned and there is no order which is receiving more if as 
mueh support from men interested in a common cause. <A 
perusal of the fields of activity represented by the initiates 
will reveal the diversity of electrical interests in Atlanta, 
there being publie service, manufacturing, engineering and 
contracting companies aside from manufacturers agents and 
various other representatives in the personnel. 

Following the rejuvenation, a joviation and banquet 
was tendered at the Transportation Club’s Roof Garden 
which was presided cver by Mr, Walter M. Stearns, of the 
General Electric Company as Toastmaster. Those respond- 
ing were Mesrs. Osear C. Turner, Past Junior of the Order 
and President of the Southern-Weseo Supply Company, of 
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Giles, District Manager of the General Electric Company, 
Atlanta; Victor L. Crawford, Eastern Manager for W. N. 
Matthews & Bro., New York City; W. 
Contract Agent of the Southern Bell Telephone & Tele- 
MeGill, District Manager 


H. Adkins, General 


graph Company, Atlanta; T. J. 
of the Westinghouse Electrie & Manufacturing Company, 
Atlanta; Wm. Rawson Collier, General Contract Agent for 
Jackson, 
Telegraph Company, Atlanta; Robert Clayton, Superin- 
tendent of Electrieal Affairs City of Atlanta, and L. S. 
Montgomery, Statesman of the Order and Distriet Manager 
of the National Metal Molding Company, Atlanta. 

The next National Convention of the order will be held 


the Georgia Railway & Electric Company; M. O. 


Assistant General Manager Southern Bell Telephone 
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Birmingham; W. T. Gentry, President of the Southern jy 


F. 


October. 
there will be a total enrollment of over 5,000 members. 


Denver in 
Bell Telephone & Telegraph Company, Atlanta; A. 


Q CANDIDATES AT ATLANTA REJUVENATION OF SONS OF JOVE. 


First row (left to right): F. V. L. Smith, Manufacturers Agent, Atlanta; Oscar C. Turner, President Southern-Wesco 
Supply Co., Birmingham, Ala.; F. H. Hill, Manager Atlanta office Sprague Electric Works of the G. E. Co.; Victor L. Craw- 
ford, Manager New York Office W. N. Matthews & Bro.; L. S. Montgomery, Manager Southern Office, National Metal Molding 
Co., Atlanta; T. A. Burke, Sales Manager, Western Electric Co., Atlanta; Walter M. Stearns, Manager Supply Sales, General 
Hlectric Co., Atlanta; Geo. F. Schoen, Manufacturers Agent, Atlanta; M. O. Jackson, Asst. Gen. Mgr,, Southern Bell Tel. & Tel. 
Co., Atlanta. 

Second row from bottom. W. L. Bailey, Supt. Electric Construction Co., Atlanta; F. H. Cantrell, Sec.-Treas. Terrell- 
Hedges Co., Chattanooga, Tenn.; L. L. Chivers, Vice-Pres. and Mgr., W. HE. Carter Electric Co., Atlanta; Albert Mayer, Phila- 
delphia; W. T. Gentry, President Southern Bell Tel. & Tel. Co., Atlanta; W. H. Adkins, General Contract Agent Southern Bell 
Tel. & Tel. Co.; J. W. Gibson, Supt. of Supplies, Southern Bell Tel. & Tel. Co.; Kendall Weisiger, Southern Bell Tel. & Tel. Co.; 
Evelyn Harris, Publicity Manager Southern Bell Tel. &Tel.Co.; W. B. Carter, Manufacturers Agent, Atlanta; C. E. Burgoon, 
Partner Burgoon-Matthews Electric Co., Atlanta; R. L. Saxon, Sales Agent, New York & Ohio Company, Atlanta; W. M. Greg- 
ory, Vice-Pres. Electric Construction Co., Atlanta. ers : i 

Third row: D. H. Braymer, Editor Southern Electrician, Atlanta; Joseph Ngee, Representative Electric Construction Co., 
Atlanta; H. Clay Moore, Manufacturers Agent, Atlanta; Wm. Rawson Collier, Contract Agent Georgia Railway & Hlectric 
Co., Atlanta; A. F. Giles, District Manager General Electric Co., Atlanta; H. J. Cates, Supt. Electric Construction Co., Atlanta; 
H. B. Thrash, Chief Clerk Electric Construction Co., Atlanta; W. C. Hicks, So. Agent Franklin Elec. Mfg. Co., Atlanta; T. H. 
McKinney, Peters-McKinney Electric Co., Atlanta; T. M. Early, Georgia Public Service Co., Marietta; T. J. McGill, District 
Manager Westinghouse Elec. & Mfg. Co., Atlanta; C. S. McMahan, Sec.-Treas. Southern Electrician, Atlanta; T. B. Livingston, 
Livingston-Yonge & Co., Jacksonville, Fla. ; ee . : wy f 

Fourth row: TT. J. Fleisher, Representative, Crouse-Hinds Co., Cincinnati, Ohio; A. N. Bentley, District Manager, Electric 
Storage Battery Co., Atlanta; Gadsden BH. Russell, Russell-Nichols Electric Co., Atlanta; H. W. Matthews, Burgoon-Matthews 
Electric Co., Atlanta; R. C. Turner, Supt. Electrical Affairs, City of Atlanta, Atlanta; C. D. Cabinass, Representative Western 
Electric Co., Atlanta; G. T. Marchmont, Representative Western Electric Co., Atlanta; J. T. Holland, Service Dept. Western 
Blectric Co, Atlanta; Joseph Paulson, Representative Western Electric Co., Atlanta; A. Brill, Brill Electric Co., Augusta; H. A. 
Coles, Sales Engineer Westinghouse Elec. & Mfg. Co., Atlanta; W. W. Henry, Chief Clerk to Chief Engr. Georgia Railway & 
Elec. Co., Aflanta; W. H. Smaw, Purchasing Agent Georgia Railway & Elec. Co., Atlanta, [ re 

Fifth row: C. B. McGaughey, C. B. McGaughey Electric Co., Atlanta; S. C. Johnson, Business Mgr. Southern Electrician, 
Atlanta; Dan W. Bowie, Asst. Supt. Elec. Affairs, City of Atlanta, Atlanta; F. C. Severin, Birmingham, Ala.; J. P. Coyne, Elec- 
tric Construction Co., Atlanta; A. E. Salling, Estimator & Pub. Agent Electric Construction Co., Atlanta; R. H. Park, Gen. 
Supt. Electric Construction Co., Atlanta; V. Livingston, Representative Atlanta Office Fort Wayne Elec. Wks. of G. HE. Co.; 
M. J. Lide, Consulting Engineer, Birmingham, Ala.; Roland B. Hall, District Manager Harrisburg Foundry & Machine Co., 
Atlanta; H. W. Karstens, Representative Holophane Co., Atlanta; Frank M. Byrne, Manufacturers Agent, Atlanta; Chas. B. 
Rogers, Wheat-Rogers Electric Co., Atlanta. Those given the Oath of the Order who are not shown in the picture are: Pres- 
ton S. Arkwright, President of the Georgia Railway & Electric Company, Atlanta; George W. Brine, Vice-Pres. & General 
Manager of the Georgia Railway & Electric Co.; George A. Miller, “Great White Way” promoter; J. Lea Watson, District Man- 
ager of the Allis-Chalmers Company; BE. J. Wallis, District Manager of the Western Electric Company, Atlanta; Patrick Calhoun 
Gilham, Sales Engineer, Western Electric Company, Atlanta; T. L. Ingram, General Plant Supt. Southern Bell Telephone & Tel- 

egraph Company, Atlanta. 


At that time-it is expected that 
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to any particular style. 


opinion or fact in discussions. 


LOADING TRANSFORMERS. 
Editor Southern Electrician: 

(240) I have three single-phase transformers connected 
in multiple both primary and secondary. All three trans- 
formers are of the same make and same primary and 
secondary voltage. At a 50 kilowatt secondary load what 
load will each transformer take, also at 100 kilowatt and 
at full capacity of 175 kilowatt? Will they regulate the 
load between the three according to the capacity of each? 
Will a 25 kilowatt transformer take only its full load or 
equal load with the larger ones. That is will the 3 trans- 
formers, one of which is a 25 kilowatt give an output of 
over 175 kilowatts without endangering the 25 kilowatt 
transformer. Bi Bond eel 2 8 

ELECTRICAL STORM AND BROKEN FILAMENTS. 
Editor Southern Electrician: 

(241) I submit herewith an electrical proposition that 
I would be glad to receive information on. Last month we 
had a violent electrical storm, during which the filaments of 
the lamps in the outlets marked of the diagram were 


shattered, being found in the bottom of the globes which 
3-/00 WATT LANPS 


NS 
SWITCH CABINET 


X = BROKEN 
FILAMENTS 


DIAGRAM OF CIRCUITS: 


were not broken. What is the explanation for the broken 


filaments? The main switch and all other switches were 
open. Why were not all the filaments of all the lamps 
shattered? I may add that the filament of a 60 watt lamp 


in the basement directly under to 5 light cluster was also 

shattered. The diagram herewith is that of a church cireuit 

where the filaments were broken. R. C. HAvENHILL. 
GENERATOR EXCITATION FAILS. 

Editor Southern Electrician : 

(242) I have a problem which I would like your readers 
to explain. We are running 24 hours per day with a light- 
ing load at night and a motor load during the day. Power 
is obtained from two Pelton water-wheels governed by 
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Questions ana Answers from Readers. 


We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 
taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 
tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 
All published matter is paid for. 
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Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


This department is open to all. 


hand. The load is very steady until about 8:30 o’clock + 
when it starts to drop off. The load at night ranges from ~ 
12 to 34 amperes. From 7:30 p. m. to 8:45 p. m. the load 
ranges from 27 to 34 amperes, while during the day it is 
only 6 to 8 amperes, The voltage at the switchboard is 125. 

At three or four different times the generator has 
stopped generating. It acts just as it would if the power 
were shut off quickly. When the water is nearly cut off, the 
generator begins to pick up again. Just about as it would ~ 
if started up slowly with all switches in. The commutator 
and rings are in good shape and do not spark or heat. We ~ 
use good compound on the commutator and boil the brushes 
in vaseline. 

In the case of failure referred to, when the voltage 
starts down the water wheels speed up, then when the 
wheels are nearly shut down, the generator picks up and ~ 
runs all right with the same load. When this happened 
once we were carrying 27 amperes and at two other times 
31 to 32 amperes. The failure does not take place every 
night for the machine will run for a week or two satis- 
factorily. Loose connections have been looked for but — 
everything seems to be tight. I will appreciate informa- 
tion explaining this trouble and how to remedy it. } 

Name Puate Data: General Electric A. C. generator; © 
type A. T. B.; class 8—100—900; Form P.; amp. 25; 
speed 900; volts full load 2300. General Electrie Con- ~ 
tinuous Current Generator (Exciter) type M. F., 6—3— € 
900; Form A; amp. 24; speed 900; volts full load 125. 
WeleNn 


ELECTRICAL UNITS. 


Editor Southern Electrician: e 
(243) I would like answers to the following questions: a 
What is meant by the six electrical units, give definitions? 
If a generator is operating at 300 revolutions per minute ~ 
and gives 110 volts, what will the voltage be if the speed 
is increased to 600 revolutions per minute, and all the , 
other conditions held unchanged? S. V. HE. 


HARMONIC ANALYSIS. 
Editor Southern Electrician: 

(244) In your recent issues I have read with interest 
the articles on the Harmonie Instrument. Heretofore I 
have thought that I had a clear conception of harmonie 
analysis. A point has been brought up in the discussion to 
which I have given much thought, yet it appears as queer 
as ever. This is, how a wave composed of even and odd 
harmonies can be resolved into odd harmonies only. I eau 
conceive of the components of the original wave having © 
both even and odd harmonies but after the function of the 
Harmonie Instrument is completed, I cannot see what be-- 
comes of the even harmonics. Probably some of your” 
readers can explain this phenomenon in the question and 
answer columns. A. TE 
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A LOUD SPEAKING TELEPHONE RECEIVER. 
Editor Southern Electrician: 

(245) In connection with the article appearing in the 
August issue on the Telephone Substation by L. O. Surles, 
whieh I have read with interest, I would like to ask for 
additional information. I would like to know if in the 
development of the telephone there has been devised any 
device for amplyfying the sound in the receiver so that it 
ean be heard clearly several feet away? If so, what is the 
principle upon which this effect is brought about? I have 
noticed occasionally that the sound of a receiver can be 
heard distinetly across the room, this was only intermit- 
tently however, when a person with a very heavy voice was 
talking at the other end. Whatever may be the cause of the 
intermittent condition, no doubt it can be taken advantage 
of to ereate the same thing permanently. There are in- 
stanees where a loud receiver would be well suited, such as 
in a power station. I would appreciate any information on 
this subject. GaG..D. 

- METERS REQUIRED FOR TESTS. 
Editor Southern Electrician: 

(246). I would be glad to know the number, types, 
and sizes of meters which will be required to carry on the 
necessary tests about our plant. We have a 750 K. W. 
power station supplying electrical power to several nearby 
shops and industrial plants. Induction motors are used on 
voltages of 220, 440, and 2,200. The sizes range from 
about 2 H. P. to 50 H. P. A 300 K. W. rotary converter 
supplies D. C. power for elevators, cranes and hoists at 
250 volts. The A. C. generators are 3 phase, 60 cycle, 
2,200 volt. We desire to make periodic tests for plant econ- 
omy, efficiency of motor systems and power factor checks, 
as well as determine the actual cost per motor horsepower 


of operating. D. A. B. 


Discussion of Ans. to Ques. No. 218. 
Editor Southern Electrician: 

Referring to Mr. Rakestraw’s Answer to No. 218, per- 
mit me to say that while his*conelusion is one to which 
anyone would naturally arrive upon first consideration, 


a certain fact in the case makes it incorrect. This 
is, that with a given adjustment of the engine, 


or other prime mover governors, it is impossible to 
machines must operate at the same speed (frequency) when 
in parallel. If we change the field adjustment of one of a 
parallel set of D. C. machines there will be a change of the 
relative loads accompanied with a slowing down of the 
heavily loaded one and a corresponding speeding up of the 
other. This change of speeds is necessary to allow the 
governers to adjust the steam supply to the changed loads. 

Since the A. C. machines must run at the same speed, 
the only way to change the relative loads is to change the 
relative governor adjustments. See Electrical Engineering 
by Steinmetz, pages 152-9. It is of interest to note that if 
the governers are of different degrees of sensitiveness, the 
loads will be equal at only one value of the total load. 
Above this load the one with closer regulation (most sensi- 
tive) will take the largest share and below it the other one 
will. This is due to the fact that while the machines keep 


the same speed yet this speed varies with the total load and 


the sensitive governor is affected more by the variation than 
the other one is. Thus we see that the division of load 
depends only on the regulation of the prime mover. The 
only effect of changing the field adjustment is to cause 
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wattless current to cireulate between the two machines, 
leading with respect to the one with the weaker field and 
lagging with respect to the other. 

It can be shown that the variations of the meter read- 
ings is due to this wattless current combined with a wrong 
connection of the wattmeters. Considering first Mr. Me- 
Coy’s connection, we found that if we neglect to reverse the 
secondary of one of the potential transformers the voltage 
of the potential coil will be equal to the line voltage and 
(90° — &) out of phase with the current. Therefore since 
the meter reading equals VI cos (90° — @) it will be in- 
ereased by an inerease of either I or @. The values of 
both I and ©® will be increased in the machine giving 
lagging current (the over excited one) and decreased in 
the other which gives leading current. This will then cause 
one meter to go up and the other down. ' 

With the proper connection, the voltage is V3 V or 
(1.732 V) and is ® degrees out of phase with the current. 
The reading is then \/3 VI cos & Comparing this read- 
ing with the other, which is [VI cos (90° —®)], and re- 
membering that the cosine of an angle increases as the 
angle becomes less than 90°, we will see why the increase 
of ® makes one reading go up [VI cos (90 — ®)] and the 
other (\/3 VI cos @) go down. This increase of [VI cos 
(90 — ®)] is made still greater by the increase of Ypat 
the decrease of (\/3 VI cos ®) is made less by it. In fact 
the increase of I just balances the increase of ® so that 
the product (1/3 VI cos &) remains constant and is not 
affected by the change of the wattless current. Since I cos 
® is the power component it is evidently not affected by 
the change of @, but since [I cos (90° — &)] equals I sin 
, we see that with the wrong connection, we are really 
reading the wattless component thus: Reading — VI cos 
(90° — &) = VI sin ©. 

This same reasoning would apply to a single meter con- 
nected as Mr. Hayward suggests for two. The reading 
would then be either [VI cos (30° — ®)] or [VI cos (30% 
+ ®)] and the effect might not be so noticeable if we hap- 
pened to connect so as to get the last one. With either of 
these wrong connections it is obvious that the meter read- 
ings are worthless so far as indicating power is concerned. 
I would suggest that H. A. S. send the question and answer 
department a sketch showing his meter connections with full 
description of same. If he has Mr. McCoy’s connection 
of the transformer secondaries. T. G. SEIDELL. 

[It will be noted that the answer to question 205 on page 
79 of the August issue were not signed. Credit should 
have been given Mr. Seidell for this material.—Ed. | 


House Circuits Ans. Ques. No. 220 
Editor Southern Electrician: 
Referring to Fig. 1, the energy in this cireuit either A. C. 
or D. C. will be proportional to the current in wire A X 
110 volts-+- current in wire BX 110 volts, correcting 
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for power factor, which is done automatically in the meter. 
This meter then will have two series coils A and B, so 
placed that the effect of the two is added and one shunt 
coil C giving the voltage on one side. It will give the 
power in the eireuit whether it is balanced or not. The 
fuse block shown is a double branch three wire cut-out, and 
will accommodate two three-wire circuits, as shown. I would 
prefer to use a three-wire panel board as shown in Fig. 2, 
which could be used for four two-wire circuits, making a 
simpler job of wiring. 

As regards the iron, the fact that a ten ampere fuse 
blows when the iron is put in circuit is proof that it is 


TGA 2: 


PANEL BOARD. 


taking far more than its rated current, and is very likely 
short eireuited in part or all of its winding. If you will put 
this iron in series with an ordinary 16 candle power 110 
volt lamp on a 110 volt circuit and measure the drop across 
it with a voltmeter you should get about 33 volts. If the 
reading is less it indicates that there is a short cireuit. 
Suggestion on Plant Equipment, Ans. Ques. No. 227. 
Simply in the way of general remarks on this question, 
I would say that the first problem to settle would be the 
source of power. There is no doubt that an isolated plant 
could be made to pay if properly managed, but if there is a 
central station in the vicinity that is at all alive to its op- 
portunities, it can furnish power cheaper than it can be 
made on the premises, when everything is taken into ac- 
count. If a plant is installed it would probably be of 3-100 
or 125 K. W. units, and run two-phase throughout. Light- 
ing and power should be run separate from the busbars in 
this ease, to secure better voltage regulation on the lights. 
A. G. RAKESTRAW. 


A. C. Distribution System, Answer 
Question No. 221 
Editor Southern Electrician: 
In answer to question 221, the accompanying diagram 
shows the cireuits of a three-wire A. C. distribution Sys- 


2200 VOLT ST. MAINS | | 


HOUSE CRTS 


FUSES ANDO H 
MAIN SWITCH (12 


DIAGRAM OF DistRiIBuTION System FoR LIGHTING. 


SOUTHERN ELECTRICIAN, 


tem. The high voltage street circuit is assumed to be 2,200 
volts and is usually run on the top cross arm, to which 
cireuit the primary coil of the transformer is connected 
through 2,200-volt fuse blocks. The secondary coil of 
the transformer is connected to the three-wire secondary 
street circuit, which ds usually run on the lower cross arm, 
is 110 volts between either outside wires and the center 
wire and 220 volts between the two outside wires, to whieh 
is connected the service lines leading to the buildings. On 
entering the building the service wires first connect to a 


three-wire fused switch which should be placed inside the 


building as near to where the service wires enter as pos- 
sible. The cireuit then leads to the meter and from thence 
to the distribution panel or switchboard, which it enters 
through another three-wire fused switch connecting to the 
busbars, which are in turn connected to the distributing 
circuits through fused switches. The distribution cireuits 
should be so arranged that the load is practically equal 
on both outside busbars. By so doing a better voltage 
regulation is obtained, the line and transformer losses are 
reduced and the capacity of the whole system increased. 
H. M. Beat. 


Cooper-Hewitt Lamp, Answers Question 
No. 222 


Editor Southern Electrician: 

Perhaps the following explanation of the production of 
hight by a mereury-vapor tube lamp will be of interest to 
C. C. P., on Question 222 in the June issue. 

The light is produced by an are thru a tube containing 
vapor of mereury, which acts as a conduetor and is 
heated to incandescence by the current. The tube hangs 
normally in an inclined position, the lower end ealled the 
cathode end and containing liquid mereury. The upper or 
anade end is usually a piece of iron, resistances, induc- 
tances and current regulating ballast is contained in some 
sort of canopy above the lamp. In starting such a lamp the 
current is switched on and the lamp tilted in some types 
by hand and in others atitomatieally, until the mereury 
flows along the tube and comes in contact with the anade. 
This forms a metallic conducting path for the eurrent, whieh 


breaks when the tube returns to its normal position, thus — 
starting the are. Enough of the mereury is vaporized by the _ 


heat to keep the tube filled. LeRoy Scorr. 


Cooper-Hewitt Lamp, Answer to Question 
No 222 


Editor Southern Electrician: 


The only claim that ean be offered to include this class 


of lamp in the list of incandescent electric lamps, is that 
the light is obtained by the ineandescence of the remanent 
gas or mercurial vapour during its ionization. Strictly 
speaking, it ean be more correctly classed as an are lamp, 
the are having a mercury cathode that is negative pole, 
and passing through a low-tension mercury vapour. The 
light probably results from the electro-luminescence of the 
mercury vapour, or from its ionization and not from any. 
high vapour temperature or anode (positive pole) or cath-_ 
ode (negative pole) high temperature. 

The lamp consists simply of a bulb or tube of a con- 
venient shape and size to fulfill certain service require- 
ments, the globe or bulb being practically exhausted of air. 
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It contains a small quantity of liquid mereury and is filled 
with mercury vapour. The color of the light is of a strong 
greenish hue, and generally considered to be objectionable 
for domestic illuminating purposes. The actinie powers 
are high and the lamp is very efficient, as the percentage of 
electrical energy transformed into light is relatively high 
and its voltage regulation is excellent. Most lamps are 
constructed to run at a pressure of 115 volts. 

The accompanying illustration shows the simple out- 
lines of a Cooper-Hewitt mercurial lamp utilized as a 
three-phase and single-phase converter for the purpose 
of converting polyphase and single-phase alternating ecur- 
rents into a direct current, which is used for charging stor- 
_ age batteries. This is an every day application to practical 
_ service requirements very much utilized, especially for 
| charging electric vehicle storage batteries. For such work 
_ the efficiency of the complete apparatus is about 80 per 
. cent., when the pressure is about 115 volts. 
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Cooper-Hewitr Lamp as A CONVERTER. 

The anode and cathode terminals afford means whereby 
the electrical energy is received and delivered to and from 
the lamp or converter. A platinum wire is sealed in the 
glass at each terminal, and at the positive terminals or 
anode the wire connects either with a small globule of 
_ liquid mercury, depending upon the position or location 
of the positive pole or anode or a piece of iron according 
to the type of electrode used. At the negative pole, the 
wire always connects with a small globule or volume of 
liquid mereury, forming the negative electrode or cathode. 
As shown, there are as many positive electrodes as there 
are positive supply lines or wires, and sometimes an addi- 
tional positive electrode for starting the arc. There is a 
‘neutral wire connecting one pole of the battery to the 
~ common or neutral junction of the supply cireuit. 

: When once the apparatus as described above is started, 
it will automatically operate continuously, for the reason 
that at no instant can there fail to be an emf and 
7 current in the right direction upon at least one of the 
"positive electrodes. The active circuit is from the cathode 
4 (negative pole) continuously to one or another of the 
: other electrodes according to which is at each instant of 
_ Positive potential toward the negative pole. The conduct- 
ing path automatically interchanges from one of the anodes 
to another in combination with the cathode, with the eyclic 
| variation to the emf due to the phase difference of the 
power supply circuit. 

a The object of tilting the lamp, previous to starting, is 
_ to induce a low resistance or good conducting path or cir- 
: euit in the lamp. The electrical resistance of the mercury 
vapor lamp is very high when not in action and will not 
Start even if there was an emf of many hundreds of volts. 
,' 
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In tilting, the act causes a thin stream or thread of liquid 
mereury to make contact between the anode (positive pole) 
and cathode (negative pole), thus providing a conducting 
path of low resistance. Upon tilting back an are is started 
which overcomes the otherwise high resistance of the 
cathode, and when once in action continues to operate until. 
the current is turned off. The current will flow in one 
continuous direction from the converter lamp'as described, 
and when so used, performs the double duty of giving off 
light and converting alternating into direct current. 
Starting Induction Motors, Ans. Ques. No. 226. 

There are two types of induction motor, viz. the short 
cireuited squirrel cage type of rotor, and the coil wound 
rotor type. The starting arrangements and apparatus dif- 
fer for each type. If a motor has to start under heavy 
load, the coil wound rotor type is much preferable to the 
squirrel cage type, for it does not take such a large starting 
current from the supply line. For starting under very 
light load conditions, the squirrel cage rotor is applicable, it 
having the advantage of not requiring slip rings and brushes 
or any starting device in the rotor circuit. 

In the starting of a squirrel cage type of induction 
motor, the starting current has to be cut down and this is 
done by varying the impressed voltage across the motor 
terminals. This reduction in voltage is attained by utilizing 
an auto-transformer with compensator windings from which 
voltage taps are taken at sectional windings of the com- 
pensator. The compensator is inserted between the poly- 
phase supply lines and the stator terminals of the motor. 
From 5 to 15 horsepower the compensators would be pro- 
vided with taps for starting the motor at either 50, 65, or 
80 per cent of the line voltage, with respective line currents 
equal to 25, 42 and 65 per cent of the current that would 
be taken by the motor if no compensator were used. From 
25 to 50 horsepower, the econpensator would be provided 
with voltage taps giving potentials equal to 40, 58, 70 and 
85 per cent of the line voltage and respective currents 
equal to 16, 34, 50 and 72 per cent of the current that 
would be necessary if the motor were directly connected to 
the line. The necessity of reducing the starting current is 
in practice realized, when it is considered that a squirrel 
cage rotor starting under load with no such starting device, 
demands an abnormal and disturbing line current, several 
times the magnitude of its normal current, 

Two methods of starting a three-phase induction motor 
of the squirrel cage type of rotor is shown in Figs. 1 and 2 
in which Fig. 1 method would be practical for the 5—15 H. 
P. motors and Fig. 2 method for the 25—50 horsepower 
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FB /sNOUCTION 
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ZOMPEN SATOR 
W/NDO/NG. 


TAPS 


Fig. 1. Srartine ARRANGEMENT FOR 3-PHASE INDUCTION 
Morors, 5 to 15 Horsepower. 
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OVEFPLOAD 


SH /NDUCTION 
MOTOR 


Fig, 2. SrarTING ARRANGEMENT FOR 3-PHASE INDUCTION 
Morors, 25-50 HorsEPOWER. 
motors. In Fig. 1 the cireuits are protected by fuses and a 
no voltage release and in Fig. 2 by trip coils and no voltage 
release. The no voltage release allows the starting lever to 
automatically return to its off position, when the cireuit is 
broken. ‘The series trip coil relay in Fig. 2, can be so 
adjusted for current capacity, that it will protect the motor 
from running single phase. The increased load caused by 
the motor running single phase is sufficient to automatically 
trip or break the circuit. This automatic action is an ad- 
vantage over fuses, one only of which may blow out and 
still the motor run as a single-phase with possible damage. 
To start the motor the switch lever is pushed over to the 


FD POWER SUPPLY 


TRANSFORMER 


Zs POLE ; 
OWL SWITCH 


STARTING 
RHEOSTAT 


3D GENERATOR 
Fic. 3. Srartinc ARRANGEMENT FOR A 3-PHASE COIL 
Wounp Rotor Inpuction Moror. 


starting side and after the motor has attained full speed it 
is very quickly thrown over to the running contact side. 

In the starting of a coil wound rotor, a variable starting 
rheostat is inserted in the rotor cireuit, Fig. 3, through 
the intermediary of slip rings and brushes. The stator 
cireuit being directly connected to the 3 phase supply by 
means of a triple pole oil break switch and fuses. 

To start the motor, close the main triple pole switch in 
the stator circuit, then slowly move the handle of the start- 
ing rheostat from contact to contact, allowing time enough 
on each contact for the motor to attain its maximum 
speed. The interval however, should not be longer than 
about 30 seconds since overheating of the resistance coils is 
liable to ensue with possible burn out and damage. The sub- 
ject of induction motors will be thoroughly considered in the 
writer’s article on alternating current engineering appearing 
in another section of this publication each issue. 

Wa. R. BowKEr. 


Starting Induction Motors, Ans. Ques. 
No. 226 
Editor Southern Electrician: 
Induction motors are of two general types, the rotating 
secondary or squirrel cage type, and the rotating primary 
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or slip ring type. Small motors up to 5 horsepower of 
either kind are usually thrown directly on the line. The 
object of a starting device may be two-fold, first to secure 
speed control and second, to prevent too great a rush of 


primary current on starting. The squirrel cage type is 
made up to 200 horsepower, while the slip ring type is — 
made in the larger sizes principally, small ones being made- 


for certain classes of service requiring variable speed. 


The squirrel cage motor as its name indicates has a 


simple short cireuited secondary consisting of two end 
rings and connecting bars. 
unless prevented will draw an excessive starting current. 


The usual way of starting these is by means of an auto- — 


starter which lowers the line voltage. Fig. 1 shows the 
connections. When the switch is thrown to the right the 


full line voltage is impressed upon the motor, when to the — 


PHASE A 


PHASE B S-PHASE 


Fic. 1. Squrrren Cace Type or Motor Wirn Avto- 
STARTER. 


left, it will be seen from the diagram that there are two 


auto-transformers in circuit and only a part of the line ~ 
voltage is used. When the motor has attained its speed — 


the switch is thrown to the right. This scheme of connec- 


tions is used for constant speed work such as factories and — 


machine shops. 


In the slip ring motor the primary revolves while the . 
secondary is stationary, the current being brought to the — 
Of 
course the secondary can be short circuited and the motor 
started by means of an auto starter, just the same as with — 
One - 


primary through collector rings, hence the name. 


the squirrel cage type and this is sometimes done. 
great advantage of the stationary secondary is that resist- 
ance can be inserted for starting work or speed control, 
ereatly increasing the starting torque and adapting the 


motor for all kinds of variable speed work such as cranes” 


Hire. 2. 


SHown. Fic. 3. 
SECONDARY AND Face Puatse TypE CONTROLLER. 


and hoists, winches, dredges, ete. 


Its starting torque is low and ~ 


Sure Ring Moror Witn DeLttTa CONNECTED SEC- 
ONDARY AND Drum TyPE CONTROLLER, ONE PHASE 
Samp as Fic. 2, WITH STAR Wounp 


The primary is two 
or three-phase to suit the supply, but the secondary is : 
always wound three-phase; it may be either delta or star =. 
connected. In either case resistance is placed in each leg 3 
of the cireuit and cut out notch by notch, exactly as would — 
be done in starting up a motor by means of a starting box. 
For small motors a face plate type of controller, as shown — 
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in Fig. 2, is generally used, while for large motors a drum 
controller is employed. This controller, besides cutting in 
and out the secondary resistance is often also arranged 
to open, close and reverse the primary circuit, so as to 
give the operator complete control of the motor with a 
single handle. 

Service Transformer, Ans. Ques. No. 229. 

In regard to the service transformer provided with ar- 
rangements for different voltages as mentioned in question 
229 of the July issue, Fig. 4 gives connections for such a 
transformer with two primary and two secondary coils. 


2200 VOLTS 


Fia. 4. Service TRANSFORMER DIAGRAM. 


This transformer can be connected for 1,100 or 2,200 volts 
primary and 110-220 volts secondary, and has taps at 
10 per cent. of the winding so as to increase the secondary 
voltage by that amount if desired. 

A. G. RAKESTRAW. 


Delta vs. Y Connections, Answer Question 
No. 236 


Editor Southern Electrician: 

In answering question No. 236 appearing in the August 
issue of your valued Journal, I believe it would be of 
greater interest to A. H. J. if he had requested a review of 
the theory of the star and delta methods of connecting 
transformers to the line rather than advice on the selection 
of any particular system. JI would suggest therefore, that 
A. H. J. read the explanation and study the relative ad- 
yantages of both connections adopting the one best suited 
to the prevailing conditions. 

In as few words as possible, I shall endeavor to explain 
the theory, and at the same time submit a diagram illus- 
trating the proper methods of connecting the transformers 
under discussion to the line in Star, Delta, and a combina- 
tion of both, which may be of interest to others of your 
Teaders. It has been customary in the past, until the re- 
ent introduction of three-phase transformers, to use three 
‘single phase transformers to convert from one pressure to 
‘another on three phase circuits. I may add here, that 
using single phase transformers gives greater flexibility of 
‘operation, although the use of three phase transformers, 
renders a very material saving in iron, 

When three transformers are used in a three wire three 
phase system, the primary coils of the transformers may be 
‘eonnected in the following two ways, namely-Delta con- 
nected or Star connected to the supply mains, and in either 
ease the secondary coils may be Delta connected or Star 
‘eonnected to the supply mains, so that four arrangements 
are possible; the Delta-Delta connection the Delta-Star con- 
nection, the Star-Delta connection, and the Star-Star con- 
“nection. The Delta-Delta connection is however the method 
‘most generally used, for reasons explained later in this 
teeee. 

-T shall now take up the manner of caleulating the volt- 
| ae in each of the above connections. Figure I illustrates 
the three primary and secondary coils of the transformers 
connected i in Star. Figure 2, represents the coils both pri- 
‘Mary and secondary connected in Delta, and Figure 3 illus- 


in 
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trates the methods of connecting the transformers to the 
three-phase transmission line. Referring to Figure 1, P, 
P, and P, represent the primary coils of each transformer, 
while §, S, and §, the secondary windings. M, N and O and 
1 2 3 denote the primary and secondary line wires. For 
the sake of illustration, let us assume the voltage in the 
primary line wires to be 2200 and the ratio of transforma- 
tion 20 to 1, all losses being neglected. 

The problem then resolves itself into computing the 
voltage in the various coils and secondary line wires. From 
the connections shown in figure 1, we note that between any 
two primary line wires we have two primary coils in series, 
thus; between M and N we have the coils P,-++ P, and be- 
tween N and O, P, + P,, between M and O, P, + P, 
therefore, we see that the line voltage of 2200 is not im- 
pressed on one primary coil singly, but on two jn series. 


STAR PRI. STAR SEC. 
y=) 

0 7 2 
B 

N 


DELTA PARI. 


DIAGRAMS FOR STAR AND DELTA 
CONNECTIONS. 


EIGSie A Nie 


This of course reduces the voltage each coil receives, and 
is of advantage when very high primary emfs are employed, 
second, it reduces the number of turns necessary in the 
primary windings of the transformers. 

The emf impressed on each primary coil is equal to 
2200/\/3 = 1270 volts or a little over one half the primary 
voltage. The emf received by the corresponding secondary 
coil, would be in the ratio of primary to secondary turns, 
and would depend on the ratio of transformation. In our 
problem we have assumed this ratio to be 20 to 1, therefore 
the actual voltage neglecting losses of transformation, 
would be 1270/20 or 63.5 volts. On the other hand the 
voltage impressed on the secondary feeders would not be 
the same as in the secondary windings as we would be led to 
suppose, but will be \/3 times the voltage in that coil, or 
1.732 x 63.5 = 110 volts. The current that the primary 
winding receives is the same as that of the line, but the 
current induced in the secondary is greater than that in the 
primary and in the same ratio that the secondary emf is 


Sé 
Fic. 3. Circuits ror THREE-PHASE TRANSMISSION, 2,200 
Primary Vous, 60 Crcues, Ustna SINGLE-PHASE 
TRANSFORMERS. 
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less than the primary emf. The current in each pair of 
the secondary is the same as in the corresponding coil to 
which it is connected. 

DELTA CONNECTIONS. 

In this method, which is illustrated in Figure 2, the 
primary coils of each transformer is connected singly be- 
tween two of the three primary line wires, and differs from 
the Star connection in that each winding receives the full 
line emf while the voltage induced in each of the secondary 
coils is determined by the ratio of transformation, which in 
this case 1s 2200/20 or 110 volts. Not considering losses, 
the voltage in the secondary lines will be the same as in the 
secondary coils to which they are connected. The current 
in the secondary feeders will be \/3 times the current in 
the corresponding coils. 

The delta method of connection is the one most gener- 
ally employed, as it has the great advantage, that if one 
transformer is damaged, it will not eripple the power 
supply since the others will carry the load. Another ad- 
vantage is that transformers wound for standard line 
voltages can be used. 

EK. J. Mora, 
Of Hackett & Mora, Engineers. 


Door Bell Wiring, Answer Question 
No. 230 


Editor Southern Electrician: 

In the opinion of the writer the most economical method 
of door and eall bell wiring for a residence as mentioned 
in question 230 of the July issue is shown in the sketch 
herewith. Low voltage transformers are now on the market 
for 110 and 6 volts at a cost of about $3.50. These in- 
struments are guaranteed to stand a dead short cireuit for 
hours without burning out should anything go wrong 
with the system. If the house is not wired for electricity, 
dry batteries can be used, two or three of the dry cell type 
being sufficient for the system indicated. 


DINING Rit 
PUSH 


! FRONT DooR 3 
PUSH 


DIAGRAM FOR BELL WIRING. 


For both bells working at onee from the front door 
switch No. 1 is to be used. When it is desired to ring 
the kitchen bell and from the dining room, switch No. 3 
should be used. In order that the kitchen bell may not 
be operated from the front door when the dining room 
switch is being operated, separating switch No. 2 is placed 
in cireuit. This switch No. 2 should be open when No. 3 
is operated, thus allowing the front bell to be operated sep- 
arately and the kitchen bell separately. When leaving the 
dining room switch 2 should be closed. EK. D. Dumas. 


Call Bell Wiring, Answers Question 
No. 230 


Editor Southern Electrician: 

In reply to question 230 in the July issue, I submit a 
diagram for a door bell and eall bell wiring in which the 
kitchen bell and the bell at the front door are wired in 
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series and connected in series with a battery and frou 
door push button. By an examination of the diagram, it — 
will be seen that bells A and B ring together, when push — 
button D is pressed. The bell B is the master bell. By 


DINING Rf Gi FRONT Dook, D 


PUSH 


DIAGRAM FOR Door AND CALL BELLS. 


master bell is meant the elimination of the make and break 
device using only the electro-magnet controlled from some 
other device, in this case bell A. The strokes of bell A 
when push button D is operated, control the stroke of 
bell B, due to the fact that it allows currents to pass into 
the make and break device of bell A then to bell B, bell B 
acting in synchronism as it were with bell A. Bell A can ™ 
also be operated by the push button C in the dining room. 
Bell B at the front door will not operate when bell A is — 
operated by the push button C, so that both are distinet im 
operation. The batteries may be located in the basement 
under the kitchen and may consist of two good dry cells 
connected in series, when the bells used are ordinary small 
single stroke ones. Should a larger bell be desired, the 
battery must De increased to furnish the power. 4 
Artuur L. Gear. 


Control of Residence Lamps, Answers 
Question No. 239 


Editor Southern Electrician: 
In reply to question 239 by H. B., I submit the follow- 
ing diagram. By inspection of the sketch it will be ob- 
served that the hall light A is controlled by 3-way switches ~ 
at (1) and (2). -A lower light B is likewise controlled by 
3-way switches (3) and (4). The 4-way switch (6) may 
be added if desired. The remaining rooms may be wired 
as the light C, controlled by a 3-way switeh (5). These 
lights must of course be connected to the feeders x, y, @ 


DIAGRAM FoR Master ConTrou or LIGHTS. 


The light at D is connected to wires y and z and is rT 
controlled by the master switch. The wire z feeds all 
lights, the wire y feeds all switches including master switeh. 
The 3-way lights in halls at A and B operate as usual 
and both may be out or on or one on and one out. Bye 
closing master switch current is transmitted from y through A 
master switch to wires M and N, thus lighting the lamps. 
The light at C controlled by a 3-way switch is also con 
trolled by master switch. If this arrangement does not | 
fit H. B.’s conditions I shall be glad to furnish other 
diagrams. C. C. McCavLey. 
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New Apparatus 


/ The Reaction Brush Holder 


The Reaction Brush Holder shown in the illustration 
resented herewith is manufactured by the Baylis Com- 
yany, of Bloomfiela, N. J. The construction is shown in 
he illustration. A brush beveled at each end rests on an 
nelined contact plate kept always in positive contact there- 
vith by the combined action of the pressure arm at one end 
ind the action of the commutator at the other. The brush 
§ maintained in close contact with the body of the holder, 
fet in such a way as to leave the brush entirely free for a 
Bren towards and away from the commutator. The 
wessure arm performs the double function of constantly 
wressine the brush along the smooth contact plate against 
ne commutator and in conjunction with the commutator re- 


‘A 
Fig. 1. Tue Reaction. BrusH Howper 1n Position. 
ction keeps it always in contact with the body of the 
In designing this brush holder the following fea- 
res were carefully observed. Efficient contact between 
tush and holder; freedom of the brush to follow all ordi- 
ary irregularities in surface of commutator; the necessity 
f the brush to move in a straight line, always remaining 
rallel to a given plane; small inertia of the moving part; 
Ow resistance path for the current between commutator and 
older; facility of handling the holder and removing brush 
or inspection, dressing or cleaning; simplicity of the holder 
§ a mechanical device. 


SHOWING THE ADJUSTMENT OF THE REACTION 
BrusH HO.per. 

_ The brush holder is designed so that a number of brushes 

im be used side by side and there be no space between 


‘Fig. 2. 
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them. This utilizes the fullest extent of the length of the 
commutator surface. These brush holders are particularly 
adapted to special conditions, such as reversing elevator 
motors, driving machine tools, and electrie vehicle motors. 
In the case of the later the conditions of operation are ex- 
ceedingly severe, owing to the jar and vibration and lack 
of proper attention. The brush holders, however, have 
proved successful in this service. 


A New Line of Sockets 


The Adams-Bagnall Electric Company, of Cleveland, 
Ohio, has secured from Mr. W. C. Hine of that city an 
exclusive license to manufacture and sell a patented line 
of Universal Holder Sockets. This type of socket is a 
simple unit taking the place of sockets and shade holder, 
and at the same time performing the function of a fixture 
for single unit illumination. The principal of this fixture 


has been applied to commercial and industrial lighting 
units and it is being manufactured and placed upon the 
market by the Adams-Bagnall Company under the trade 
name of “ABolites.” 


Fic. 1. Cross Sgction or Penpant ABOouite SHOWING 
PostTIonInGg Device THRown Downwarp. Aso Typr 
OF CEILING AND PEenpAanT ABO.tte. 


The primary construction characteristic of the ABolite 
is the provision of a metal support for a reflector to re- 
place variable holders. To this is applied the principal of 
a patented positioning device attached to a suitable porce- 
lain receptacle. When the positioning yoke is thrown 
downward, the lamp and reflector are in one position, when 
thrown upward it is in another position. The accompany- 
ing illustration shows the design. 

A complete industrial ABolite is made up of two parts, 
the universal holder socket and the scientifically designed 
steel reflector. The illustrations given herewith show the 
various types. The Adams-Bagnall Company has recently 


me 


Fic. 2. THe Bown ABOLITE ror 60 anp 250-Warr Lamps. 
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established a department of efficiency engineering for the 
purpose of studying industrial conditions and co-operate 
with industrial managers in bringing illumination to a plane 
where labor efficiency and factory output will be greatly 
inereased. The work of this department is part of the 
general efficiency movement just launched and it is thought 
that its establishment will do much toward improving gen- 
eral industrial lighting conditions. 


A New Desk Lamp 


The accompanying illustration shows an attractive desk 
lamp marketed by H. G. McFaddin and Co., 38 Warren St., 
N. Y. The lamp is adopted for office use especially in 
connection with desks. The lamp is provided with a rich 
ereen glass shade having a pure white opal glass reflecting 


THe EMERALITE SHADE. 


surface inside. Through the use of the shade a subdued and 
restful light is obtained above it and a bright light focuses 
on the work. The lamps are marketed under the trade 
name of “Emeralite” and are adapted for use with any 
standard 16 or 32 candle power carbon bulb or with Tungs- 
ten and Tantalum, 25 or 40 watt sizes. 


Power Plant Engineering 


As typical of good engineering and effective construc- 
tion of a gas and electric plant, the following information 


PowrER PLANT 
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is given on the recent reconstruction of the North Adams 
gas light company’s plant which controls both the gas and 
electric output of North Adams. The electric depart 
ment of the company serves North Adams, Adams, Wil- 
liamstown, Cheshire and Stamford, comprising a popula 
tion of over 42,000. Its plant has been practically 1 
built by the Light, Heat and Power Corporation,” 
Boston, Mass., and it is today said to be one of the 
equipped in the country. The turbine room contains fom 
horizontal turbines with a normal capacity of station 0 
4,000 K.W. and a peak capacity of 6,000 K.W. 

The above type of plant represents the class of 
work done by the Light, Heat and Power Corporation, 
which is equipped to carry out any proposition it under- 
takes. It commands a large force of experienced engi. 
neers, competent to cope with any phase of the gas or 
electric situation. The officers of the Corporation are 
Arthur E. Childs, president; Alfred Clarke, vice-president, 
and Addis M. Whitney, treasurer. J. H. Waterman is the 
engineer and general superintendent. Re 
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Permel Products bi 
The Permel Manufacturing Company, of Warren, Ohio, 
was organized in February of this year to take over the 
business of the Specialty Mfg. Co., the Diamond Electric 
Company and the Denison Mfg. Co. It will be remem. 
bered that the Specialty Mfg. Co., of Warren, were form: 


THE PERMEL SWITCH. 


erly manufacturers of the Permel Products. It is the] 
pose of the present company to eventually develop @ 
entire electric line, placing on the market products ha ; 
a distinction as to construction and appearance. 
Permel switches were designed by a practical man and 2 
strong and substantial, enablmg an attractive job to be 
made when they are used. The trade name “Permel” i 
ingeniously made up and signifies PER-fection, M-echani 
eal, EL-ectrical. 
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This department is 
material is obtained 
dustrial enterprises. 
organization and an 


ALABAMA, 

ANDERSON. The American Matt & Twine Company has de- 
eided on an extension to its plant, which will amount to $150,000. 

ANNISTON. It is understood that arrangements are being 
made to light the town of Blue Mountain City by electricity. 

BESSEMER. The Jefferson Fertilizer Company it is un- 
derstood will begin construction on the addition to its pres- 
ent factory in the near future. 

BIRMINGHAM. It is understoood that the Birmingham 
Water Light & Power Company is preparing plans for the de- 
velopment of a water power on the Warrior River. According 
to present arrangements six turbine driven generators will be 
installed and the plant used to generate electrical energy for the 
towns of Birmingham, Bessemer, Ensley and other cities in that 
district. 

DOTHAM. The city council has been partitioned by Charles 
Henderson, of Troy, for permission to furnish lights to Dotham. 
The plant to furnish the electrical energy is planned for Elba. 

HEADSLAND. A contract for the improvement to the 
municipal electric light and water works system has been 
awarded to J. B. McCrary Company, Empire Bldg, Atlanta, Ga. 

MOBILE. The Mobile Westshore Traction Company has 
been incorporated with a capital of $10,000. It is the purpose of 
the company to build an electric railroad from Mobile to Ala- 
bama Fort. The incorporators are H. Austell, president; E. E. 
Posey, Secretary. 

MOBILE. The water department of the city is planning a 
considerable enlargement of pumping facilities. New machinery 
will be required. 

MONTGOMERY. The city commissioners and representa- 
tives of the Montgomery Light & Water Company, the Mont. 
gomery Traction Co., the Citizens Light, Heat & Power Co., and 
Western Union and Postal Telegraph Companies are considering 
the placing of all overhead wires in conduit. 

MONTGOMERY. A contract for the erection of the Pythian 
Temple has been awarded. The cost is approximately $57,000. 
The Dixie Electric Company has received contracts for electric 
wiring including fixtures. 

REFORM. The installation of an electric light plant is being 
considered by the Reform Ice & Light Company. J. Newell is 
manager. 

FLORIDA. 

JACKSONVILLE. A vote will be taken September 5th on a 
bond issue for building and extending the electric light system. 
Bids will also be received for building electric power stations 
near Taleyrand and the removal of the machinery from the old 
electric plant to the new power house. The mayor can give 
other information. 

LAKE CITY. It is understood that plans are being consid- 
ered by M. M. Jackson, owner of the White Springs resort to in- 
stall electric light plant to supply electricity for the Spring 
House and for lighting the town. 

MIAMI. It is understood that the Miami Electric Company 
is installing new apparatus in the power house sufficient to 
double the capacity of the plant. It is also understood that the 
company will extend its service into Cocoanut Grove, a distance 
of six miles, and later probably run transmission lines. to the 
Little River. 

PABLO BEACH. An electric light plant for Pablo Beach is 
under consideration, and if the franchise is granted by the 
council, the work on the plant will begin at once. According to 
reports a compressed air machine will be used to generate the 
electrical energy. 

PALATKA. A franchise has been granted to T. S. Hammett 
to operate an electric light plant in Palatka. The franchise calls 
for the installation of a plant of 225 K. W. with an agreement 
that the company shall supply electricity for commercial light- 
ing at 12 cents per K. W. hour, with a discount of 10 per cent. 
for prompt payment. A- minimum charge of $1.50 per month is 
also made. The rate for water service is 4, 5 and.7 cents per 
K. W. hour, according to the quantity consumed. The ordinance 
also provides that the company shall pay the city, beginning 
February 15th, 1923, 1 per cent. of its receipts until the expira- 
tion of the franchise or until the city takes over the plant by 
purchase. 
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SOUTH JACKSONVILLE. Bids are now open for the con- 
struction of an electric light plant and water works for Jackson- 
ville. The consulting engineer is W. W. Lyon, of 305 Duval 
Bldg., Jacksonville, Fla. 

ST. AUGUSTINE. The St. Johns Light & Power Company 
has been placed in the hands of a receiver, Mr. Bedyson, of St. 
Augustine. It is understood that the reason assigned for the 
default of interest on bonds is the fact that the company’s 
surplus earnings have been utilized for extensions and improve- 
ments. Neither the electric light or trolley service will suffer 
under the present arrangements. 


GEORGIA. 

ALBANY. Bids will be received until September 5th by the 
Albany Hotel Company for the erection of a fire proof rein- 
forced concrete building to be used as a hotel. Separate bids are 
asked for heating, plumbing and electrical work. 

ALBANY. The Albany Transit Company has been incor- 
porated to build an electric railway in the city and suburban 
districts of Albany. The capital is $75,000 and the incorporators 
are C. W. Rawson, S. C. Brown, F. S. Putney and others. 

AUSTELL. The establishment of a municipal electric light 
system in Austell will be voted upon by the people. Election is 
to be called in the early future. 

AUGUSTA. Work on the construction of the dam of the 
Twin City Power Company, on the Savannah River about 12 
miles from Augusta will begin in the early future. The pro- 
posed plant will cost one million dollars and supply electric 
energy to North Georgia and South Carolina. It is understood 
that lines will also lead into Savannah. Thomas O’Connor, of 
New York, is interested in the project. 

COLUMBUS. It is understood that the Georgia Power Com- 
pany has applied to the city council for a franchise to construct 
and operate an electric power plant in Columbus 

COLQUITT. A contract for improvements on the municipal 
electric light and water works system has been given-to J. B. 
McCrary Company, of Atlanta, Ga., to cost approximately 
$15,000. 

DARIEN. A franchise has been granted by the city council 
for the installation of an electric light plant. 

EAST POINT. The Virginia Bridge & Iron Works, with gen- 
eral offices at Roanoke, Va., are planning to expend $50,000 on 
new buildings, including a machine shop and power house at 
East Point. 

GAINESVILLE. A franchise has been given by the city 
council to the Gainesville Railway & Power Company allowing 
the use of streets and alleys for the erection of transmission 
lines to distribute electrical energy from its plant located on the 
Chestatee River. 

HAZLEHURST. An additional bond issue to the amount of 
$5,000 has been voted for the installation of an electric light 
system. The city recently voted an issue of $30,000 in bonds for 
a municipal electric light plant. 

JACKSON. For the purpose of voting on the issue of $11,000 
in bonds, the city council have decided to call an election, It is 
understood that the proceeds are to be used for improvement of 
the electric light system and water works. The city will enter 
into contracts with the Central Georgia Power Company for 
600 H. P. 

MILLEN. The Millen and Newington Railway Company has 
applied for a charter to build an electric railroad from Millen to 
some point on the Brinson Railroad in Screven County. The’ 
company is capitalized at $75,000 and the incorporators are BE. 
S. Kane, H. S. McCall, W. H. Marsh, W. M. Parker, A. S. An- 
derson. 

WASHINGTON. At a recent election the city voted to issue 
bonds to the extent of $30,000 for the purpose of constructing 
an electric light plant and installing a filter plant. The en- 
gineers in connection with the work are Westinghouse, Church, 
Kerr & Co., 10 Church St., New York City. 

MOULTRIE. The Moultrie Oil & Fertilizer Company are to 
erect a plant consisting of cotton oil mill, cotton gin and guano 
factory. The company has recently been incorporated with a 
capital stock of $75,000. 
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KENTUCKY. 


ASHLAND. The city is contemplating the issue of bonds for 
the purpose of building a pumping station. 

COVINGTON. A petition has been entered by the Covington 
Industrial Club asking that the board of aldermen install an 
ornamental street lighting system on Madison Ave and Pike St. 

DANVILLE. Plans for the development of a water power on 
the Dix River at Kennedy’s Mill are prepared by a syndicate of 
Boston capitalists. It is estimated that the development will be 
approximately 6,000 H. P., and plans call for a concrete dam 
110 feet in height about one mile above the mill. The elec- 
trical energy generated at this plant will be transmitted to 
Richmond, MHarroesburg, Stanford, Lancaster, Danville and 
Nicholasville. It is understood that the proposed plant will cost 
approximately $1,250,000. 

LOUISVILLE. The Crystal Laundry Co is about to spend 
$25,000 in making improvements to their plant, including new 
boilers and engines. 

LOUISVILLE. The Kentucky Electric Company has made 
arrangements whereby the contract for lighting the Galt House 
will be made. It will be remembered that the Galt House pro- 
pose to install an isolated plant. 

LOUISVILLE. The board of pubic works have granted per- 
mission to erect boulevard lamps on Jefferson Street between 
2nd and 3d Streets and between 3d and 4th Streets. The energy 
will be supplied by the Kentucky Electric Company for one part 
and the Louisville Lighting Company for the other part. Ar- 
rangements of lamps will be five lamps to the standard, erected 
without expense to the city and removed should the installation 
be passed upon unfavorably by the board. 

LOUISVILLE. The Electric Vehicle Company has recently 
completed its plants and is now manufacturing electric commer- 
cial trucks. 

NEWPORT. The city council has asked for bids for lighting 
the streets of the city at the rate of $55 each per year for arc 
lamps and $24 each for incandescents. The Union Light, Heat 
& Power Company has offered to furnish the service at $65 and 
$27 each, per year, respectively. It is understood that the 
council is considering the abolishment of a minimum charge of 
85 cents per month to private customers. 

OWENSBORO. It is understood that the New Blue Grass 
Canning Co. is to purchase electrical equipment for their can- 
ning factory. 

THALMAN. A local company has been formed for the pur- 
pose of installing an electric light plant. J. W. Throckmorbon 
is interested and can give other information. 


LOUISIANA, 


ALGIERS. The city council has called upon the Algiers 
Railway, Light & Power Company to extend the street railway 
system to McLeansville and the Mississippi River, in accordance 
with the franchise. 

BOICE. It is understood that the city has awarded a con- 
tract for the construction of an electric light plant. 

SHREVEPORT. The city is to vote on a bond issue for the 
purpose of erecting a municipal light plant to cost about 
$300,000. The engineer is Anderson Offutt, of New Orleans, La. 

VIVIAN. The Vivian Ice, Light & Water Company have 
been incorporated with a capital stock of $50,000. The incor- 
porators are O. C. Jenks, president andJ. D. Wilkins, secretary. 


NORTH CAROLINA. 


CHARLOTTE. According to reports the Erwin Cotton Co. 
is planning to equip the Pearl Cotton Mills and Mill No. 1 with 
electrical equipment. 

HUNTERSVILLE. It is reported that an electric light plant 
with an output of approximately 35 K. W. driven either by gas 
or steam power is under consideration by the Bank of Hunters- 
ville. 

ROCKINGHAM. The Rockingham Machine Company has 
been incorporated by W. M. Everett, M. L. Hinson and T. C. 
Leak, Jr. The capital is $15,000 and the company has purchased 
the Rockingham Foundry & Machine Company’s plant and will 
make additions and improvements to it. 


OKLAHOMA. 


MULDROW. The city is contemplating an election to vote 
on an issue of bonds for the installation of electric light and 
water works system. 

MUSKOGEE. The city will receive bids until August 29th 
for furnishing and erecting pumping machinery. ‘Bids will be 
received for direct connecting with electric motors and with 
steam turbines. Specifications can be obtained from the city 
engineer or at the office of Alexander Porter, 114 Liberty St., 
New York City. Bids should be addressed to E. H. Flemming, 
City Clerk. 


SOUTHERN ELECTRICIAN. 


at a k 


SOUTH CAROLINA. 


CAMDEN. The Camden Water & Light Company has been 
incorporated. H. G. Garrison is interested. 

CHARLESTON. The Charleston Consolidated Railway & 
Light Company is reported to be considering the installation of 
three 1,000 K. W. turbo-generators in its new power house at 
Charleston. 

CHARLESTON. Lamar Lindon, of New York City, has been 
engaged as consulting engineer to make investigations and sub- 
mit a report on the advisability and cost to the city of install- 
ing a municipal electric light plant. 

ENOREE. The Bnoree Mfg. Co., of Enoree, S. C., has 
awarded a contract to the Erwin Electric Company, of Spartan- 
burg, S. C., for the installation of 100 K. W. electric plant. The 
plant will furnish energy to operate the ginnery and for lighting 
street, stores and residences of the village. 

EDGEFIELD. Bids will be received about October 1st for 
equipment for electric light plant. This equipment consists of a 
100 K. W. generator, direct connected to four valve engines, 125 
H. P. high pressure boiler and pole lines for a street lighting 
equipment. The bond issue will be approximately $15,000. 

GREER. The Greer Mfg. Co. will erect an addition to its 
plant costing approximately $250,000. 

HONEA PATH. Plans are being considered for the installa- 
tion of a municipal electric light plant to cost approximately 
$37,000. The bids for the construction of the plant will be 
called September 1st. Thos. W. Cochran, of Greenwood, S. C., 
is engineer in charge. 

LAKE CITY. The Farmers Union Ginning & Mfg. Co. is 
contemplating the installation of an electric light plant. 

ORANGEBURG. The commissioners of public works are 
making additions to the water and electric light plant. 

ROCKHILL. An improved system of lighting in the business 
district of Rockhill is planned, extending from the post office to 
Railway Ave on Main Street. Ornamental cast iron posts on 
each side of the street spaced 75 feet bearing a cluster of five 
lamps will be installed. 


TENNESSEE, 


CHATTANOOGA. The Georgia Power Co., of Tenn. a 
branch of the Georgia Power Company, of Atlanta, now develop- 
ing a large plant at Tallullah, Ga., is constructing transmission 
lines to Rome, Ga., and proposes to extend them to Chattanooga. 

ETAWAH. Plans are under way for the construction of a 
concrete dam and power house for the Etawah Water & Light 
Co. The capacity of the power house will be 300 K. W. and the 
dam will be 300 feet wide by 25 feet high. W. H. Price is gen- 
eral-manager and can give other information. 

GALLATIN. The Gallatin Laundry Company which has been 
incorporated with a capital stock of $5,000 will purchase power 
equipment for their laundry. D. G. Canfield is interested. 

JONESBORO. The City is to vote on a bond issue of $25,000 
some time during September, the proceeds to be used for the 
construction of an interurban traction line connecting Jonesboro 
and Johnson City, Tenn. 

KNOXVILLE. It is understood that the Georgia Power Com- 
pany is making surveys for a transmission line from the power 
plant at Tallullah Falls, Ga., to Knoxville, Tenn. Work has 
begun on the line between Tallullah Falls and Franklin, N. C. 

NASHVILLE. It is understood that the Nashville Armature 
Works is adding considerable machinery to its plant. A 25 H. P. 
110 volt, D. C. motor and a 10 H. P. three-phase, 220 volt A. C. 
motor is desired for the new arrangement. 

PETERSBURG. The Petersburg Hlectric Light & Power 
Company has been granted a charter. This company is capital- 
ized at $2,100 and the incorporators are H. B. Davis, Geo. Mce- 
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Adams, J. A. Montgomery and J. C. McRady and O. F. Gill. 

PULASKI. Authority has been received from the State Leg- 
islature to issue $20,000 in bonds, the proceeds to be used for the 
construction of a municipal electric light plant. 
prepared by C. L. Wheeler, the electrical superintendent. 

ROCKWOOD. The owners of the Rockwood Mills are con- 
sidering the enlargement of their plant and the installation of a 
new power plant. If the plan is carried out the mill will be 
equipped with electrical operation and the company will gen- 
erate its own energy. 


TEXAS. 

AUSTIN. The city will hold a special election on August 
30th to vote on a proposition presented by W. D. Johnson, of 
Hartford, Conn., head of the Hydraulic Properties Company of 
New York. The proposition is for the construction of a dam 
across the Colorado River at: Austin and the installation of a 
hydro-electric plant. Twenty-five thousand dollars has been de- 
posited by Mr. Johnson to the credit of the city as a guarantee 
that the plant will be constructed in accordance with the con- 
tract and specifications agreed upon. It is understood that the 
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city council has already accepted the proposition made by Mr. 
Johnson and that the proposed cost is $1,600,000. 

FOWLERTON. The Fowler Bros. Land Company, 
Antonio, Tex., will construct an electric light plant. 

FORT WORTH. The Fort Worth Southern Traction Com- 
pany has been incorporated with a capital stock of $1,500,000. 
The purpose of the company is to construct and operate inter- 
urban lines. 

WILLS POINT. It is understood that the electric light plant 
recently burned will be rebuilt by a company composed of J. H. 
Human, J. E. Owens and E. A. Russell. 

TYLER. Contract has been awarded the Tyler Electric Light 
Co. for a large number of additional street lamps. 

KINGMAN, ARIZONA. The annual meeting of the stock- 
holders and directors of the Desert Power & Water Company 
was held at the office of the corporation at Kingman on July 
8th. The following offfcers were elected for the ensueing term: 
F. A. Wilde, president; James H. Davidson, vice-president; F. 
A. Wilde, Jr., treasurer and general manager; W. A. Richard- 
son, treasurer. The officers, together, with Mr. W. L. Peters, 
of Riverside, California, constitute the new board of directors. 

Contracts will at once be let for the enlargement of the pres- 
ent engine and boiler rooms and the installing of an additional 
1250 K. V. A. direct connected generator and two 1000 herse 
power boilers, with auxiliary apparatus. This will be the third 
addition to the plant within two years. This company supplies 
power to the largest mines in the district, as well as light and 
power to the city of Kingman, and it is its policy to insure its 
patrons absolutely dependable and continuous service by having 
in reserve an ample electrical and mechanical equipment imme- 
diately available should any cause necessitate its use. With the 
improvements now under way it will have the largest and best 
equipped central service station in Arizona. Transmission line 
extensions are also being considered. 
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BOOK REVIEW. 


PRACTICAL APPLIED ELECTRICITY. By David Penn 
Moreton, Associate Professor of Electrical Engineering at 
the Armour Institute of Technology. Published by Reilly & 
Britton Company, Chicago, Ill. Price, $2.00. 

This work is intended primarily for practical electrical 
men who desire a working knowledge of electricity and a 
reliable reference text. The work is based on a series of 
lectures given to the evening classes of electrical engineering 
at the Armour Institute, and the compilation is one which 
covers the entire field of electrical work. While the work is 
practical a considerable amount of theory is presented in 
every case. The theory is, however, treated in such a way 
as to make it entirely plain to the average worker with 
electrical apparatus. The book is bound in black flexible 
leather with round corners, is 4% by 7 inches, and contains 
450 pages. 


PERSONALS, 


JOHN J. DECK has been elected vice-president of Dossert & 
Co., of New York, to fill the vacancy caused by the resignation 
of Mr. Charles A. Flynn. Mr. D. J. Fitch has been elected secre- 
tary and treasurer of the same company. 

EDWIN M. HERR, was elected president of the Westing- 
house Electric & Manufacturing Co. at a meeting of the Board 
of Directors held in New York August Ist. He has been the 
first vice-president of this company, and in charge of operation 
of same at East Pittsburg since June 1, 1905. Mr. Herr was 
born in Lancaster, Pa., May 8, 1860. Upon completion of a 
common school course, he was given the position of telegraph 
operator on the Kansas, Pacific Railroad, with which company 
he remained for two years. He was promoted from the con- 
struction train service to the position of Station Agent. In 1881 
he entered the Sheffield Scientific School of Yale, graduating in 
the class of 1884, and worked as an apprentice in the shops 
of the Pennsylvania Railroad Co. at Altoona, Pa., during the 
two summer vacations. From 1884 to 1885 he was an ap- 
prentice at the West Milwaukee shops of the Chicago, Milwaukee 
& St. Paul Railroad. He then went to the Chicago, Burlington 
& Quincy Railroad Co. as a draughtsman in the mechanical en- 
gineer’s office, and afterwards became assistant engineer of 
tests, and was promoted from this position to engineer of tests 
on this road at Aurora, Ill. From 1887 to 1889 he was superin- 
tendent of telegraphy, and from 1889 to 1890 was division super- 
intendent of this road. From 1890 to 1892 he was division 
master mechanic of the Chicago, Milwaukee & St. Paul Railroad 
at West Milwaukee. From 1892 to 1894 he was superintendent 
of the Grant Locomotive Works at Chicago. From 1895 to 1897 
he was superintendent of motive power and machinery of the 
Chicago & Northwestern Railroad. From June 1, 1897, to Sep- 
tember 10, 1898, he held the same position with the Northern 
Pacific Railroad. On September 10, 1898, he became assistant 
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general manager of the Westinghouse Air Brake Co. at Wil- 
merding, Pa. He was promoted to the position of general man- 
ager on November 1, 1899, which position he held until June 1, 
1905, when he was elected first vice-president of the Westing- 
house Electric & Manufacturing Co. 

MR. D. S. POLEINER,, Southern representative of the 
Hoskins Glass Company, of Wheeling, West Virginia, is now 
making a trip throughout the southeast calling upon the gas 
and electric trade. It is the purpose of this trip to become 
acquainted with the general requirements for illuminating 
glassware, to facilitate the company’s general sales campaign 
to begin in September. Anyone interested in glassware can 
secure considerable information from catalogue No. 16, which 
takes up a complete line, including the Hoskins Lucida and 
Lenticular reflectors. 


OBITUARY. 


J. LEA WATSON. We regret the conditions which make it 
our duty to announce the accidental death of J. Lea Watson, 
manager of the Southeastern headquarters in Atlanta for the 
Allis-Chambers Company. Mr. Watson’s death was caused by 
the explosion of an automatic pistol while unpacking his suit- 
case in his Atlanta apartments, after a business trip. 

Mr. Watson had been a resident of Atlanta for some six years, 
as manager of the Southern Division of the Allis-Chambers Com- 
pany. The deceased had been prominent in society in the Geor- 
gia city since his arrival, and was a member of several of the 
more select and exclusive Atlanta clubs, among which were the 
Capital City Club, and the Piedmont Driving Club. He was also 
a member of the chamber of commerce, as well as numerous 
other civic organizations. Mr. Watson was a former resident of 
Raleigh, leaving to accept the position which he held at the time 
of his death. During his residence in Atlanta, he made many 
warm friends who were greatly shocked to hear of his untimely 
end. The funeral was held at the residence of Mr. Watson’s 
parents. He was unmarried. 


INDUSTRIAL ITEMS. 

THE MORRIS IRON COMPANY, of 98 West St., New 
York City, report a large increase in business over the same 
period of last year. During the past two weeks they have 
received orders as follows: Battle Creek, Mich., 50 five-light 
standards; Richmond, Va., 35 five-light standards; Canajo- 
harie, N. Y., 10 five-light standards. As an indication of the 
type in greatest demand it may be noted that all of these 
poles are high grade with five lights, four globes being 
pendant and one upright. The designs selected are fully 
illustrated in publication number 20, which is now ready for 
distribution and will be sent to anyone interested upon re- 
quest to the company. 

THE DELTA-STAR ELECTRIC COMPANY, Chicago, IIl., 
manufacturers of high tension specialties, have removed to 
617-631 W. Jackson Boulevard, where increased manufactur- 
ing and office facilities have been secured. In addition to 
high tension devices a complete line of high efficiency Mazda 
lighting units have been developed and placed on the market 
July first. 

H. M. BYLLESBY & COMPANY confirms the report of 
purchase of the Pueblo & Suburban Traction & Lighting 
Company and allied interests in Colorado, the property being 
taken over June 14, 1911. The Pueblo & Suburban Traction 
& Lighting Company operates the street railway system of 
Pueblo and supplies electricity to Pueblo and the Cripple 
Creek, gold mining .district, including the cities of Cripple 
Rockyford are served with electricity by subsidiary cor- 
porations. 

THE SMYSER-ROYER CoO., of York, Pa., announce that 
due to the growth of their business, it has become imperative 
to secure a larger building for the drafting, modeling ana 
office forces. Since April 18, the company has been located in 
new and more commodious quarters at Northeast corner of 
18th and Gilbert Sts., Philadelphia, Pa. This company manu- 
facture architectural and ornamental metal work, cast iron, 
wrought iron, bronze lamp posts and brackets. B. F. Royer is 
president; Wm. A. Myers, vice-president and general manager; 
Wm. H. Myers, secretary and treasurer. 

THE CHICAGO FUSE MANUFACTURING COMPANY is in- 
troducing several new types of conduit boxes and circulating 
literature in connection with their design and construction. A 
small booklet entitled ‘‘Union Conduit Boxes and Covers” takes 
‘up some of the features. The company is also circulating a 
pamphlet entitled ‘‘Enclosed Fuses and Blocks for 250 and 600 
volts. 

THE HASKINS GLASS COMPANY, of Wheeling West, Va., 
is exploiting a new illuminating glassware known as the ‘‘Has- 
kins-Lucida.’’ This glassware is claimed to be as pure as Ala- 
baster, free from all defects and prepared in such a manner that 
all the salts, specks and spots are eliminated. 
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THE CUTLEHR-HAMMHER MFG. CO., announces that on ac- 
count of increasing business in the Northwest, Otis & Squires, 
the Pacific Coast Agents have established a branch office in 
-Portland, Oregon. This office which is in charge of Mr.G. L. 
Priest, is located at No. 229 Sherlock Building. 

THE WESTERN ELECTRIC COMPANY recently sold to the 
United States Government a complete central battery exchange 
equipment to be installed at West Point, New York. This equip- 
ment consists of a multiple switchboard with a capacity of 
3,000 common battery lines, together with frames, racks, a 
complete power plant an 425,000 feet of paper insulated, lead 
covered underground cable. In addition to this, the contract 
calls for all the necessary telephone sets, protectors, outside 
‘distributing wire and the installing and connection of the un- 
derground cable. 

THE STEEL CITY ELECTRIC CoO., announces the appoint- 
ment of Aylsworth Agencies Co., 148 Second St., San Francisco, 
Cal., as Pacific Coast sales representatives. The Aylsworth 
Agencies Co. will carry a complete stock of the various materials 
manufactured for the convenience of the trade including 
“Star” Bushings, “Steel City’ Drawn Steel Outlet Boxes, 
“Pullman” Adjustable and Non-Adjustable Floor Outlets, 
Universal Insulator Supports, “Star” Fixture Stems, “‘Supe- 
rior’ Fish Wire, etc., etc., enabling them to make prompt de- 
liveries on all orders received. 

THE FLOUR CITY ORNAMENTAL IRON WORKS has re- 
cently completed a large installation of ornamental street light- 
ing at the city of Peoria, Ill. The standard used is known as 
the “Corinthian’’ and has been adopted as the standard design. 

H. M. BYLLESBY & COMPANY, engineers and managers of 
public utilities, through their principal office at Chicago, con- 
firm the reported purchase of the Sioux Falls Light & Power Co., 
of Sioux Falls, South Dakota. This company owns and operates 
a water power generating plant on the Big Sioux River, rein- 
forced by a modern steam auxiliary station, and serves the 
greater part of Sioux Falls with current for lighting, transporta- 
tion and power. Formal possession will be taken in a few days 
with N. C. Draper, formerly of Zanesville, Ohio, as manager. 
Improvements and extensions will be made to the property. 

THE WESTERN ELECTRIC CoO. is about to establish a new 
house at Richmond, Va. 


That the officials of the Western Electric Co. are firm be- 
lievers in the present prosperity and great future of the South is 


evinced by the opening of this new house. Arrangements have 
just been completed whereby a complete stock of telephone ap- 
paratus and supplies, power apparatus and general electrical 
supplies will be carried. This will enable the Western Blectric 
Co. to give their customers in this territory the same prompt 
service which characterizes that given by the other twenty-four 
houses of the company’s distributing organization. 

Mr. H. W. Hall, formerly manager of the Denver house, will 
have charge of the Richmond organization, and with him will be 
associated specialists on the various lines handled. 

THE NATIONAL METAL MOLDING COMPANY, through 
their Southern office at Atlanta, is distributing a neatly ar- 
ranged and complete booklet on metal molding, together with 
price lists. Information in regard to these products can be 
secured from the Southern manager, Mr. L. 8S. Montgomery, 320 
Fourth National Bank Bldg., Atlanta, Ga. 


TRADE LITERATURE. 

SINGLE-PHASE INDUCTION MOTORS. The Emerson 
Electric Company, of St. Louis, Mo., has recently issued. bul- 
letins taking up single-phase induction motors of various 
designs built with full load starting clutch arrangement. 
The bulletin takes up the characteristics of the motor as well 
as details of construction and operation. 

FLASHERS. The Reynolds Electric Flasher & Mfg. Co., 
of 617 West Jackson Boulevard, Chicago, has published Bul- 
letin No. 14, taking up suggestions and original ideas for 
spectacular flashing effects. The bulletin shows numerous 
designs that have already been installed as well as possible 
designs and effects which can be produced by the use of 
flashers in connection with different types of signs. 

LAMPS. The H. G. McFaddin & Co., 38 Warren St., New 
York, has issued a little booklet entitled “The Emeralite 
Desk & Piano Lamps.” These lamps are fitted with a green- 
plated glass shade, having a pure white opal glass reflecting 
surface inside. The lamps are mounted on an appropriate 
stand which can be adjusted to various positions. The de- 
signs are varied, many artistic types being shown. 

TELEPHONE APPARATUS. The Kellog Switchboard & 
Supply Company, with general offices and factory at Chicago, 
has issued and circulated a new catalogue descriptive of the 
products manufactured by the company. The catalogue con- 
tains 68 pages, and the index includes over 200 items. The 
material contained under these headings is sufficient to de- 
termine the nature of construction and operation of any of 
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Everyone inter- 

ested in better 
Show Window 

Illumination 

should investi- 

gate the recent 

scientific devel- 

opment in that 

field. 


_ These Window Search Lights greatly increase the 
light in the show window with the same current 
oow using. 

_ Are the only reflectors ever correctly 
lighting, scientifically correct and have the most perfect reflective surface 
known. The results obtained have never been equalled. This is a broad 


statement but positively proved by disinterested tests. Made three styles for 
high, medium and low windows. 


Comparison of results is challenged with any reflector made. 
The excellence of this reflector and the lew price placed on it will make 


it the reflector universally used. On the market but this year, theusands in 
use in the leading stores. 


SOLD ONLY THROUGH THE ELECTRICAL TRADE. 
Send for free booklet, “‘The Efficient Illumination of Show Windows.” 


NATIONAL X-RAY REFLECTOR CO. 
225 Jackson Boulevard CHICAGO. 


designed expressly for window 


the apparatus manufactured by the company. 
bulletin a knowledge may be obtained of any piece of tele- 
phone apparatus which may be used on any system, how- 
ever great or small. 

TRANSFORMERS. 
waukee, Wis., have issued Bulletin 1076, superseding Bul- 


By use of the 


The Allis-Chalmers Company, of Mil- 


letin 1047, taking up power transformers. The bulletin con- 
tains 10 pages, 8x10 size, with numerous illustrations and 
descriptive data on construction and installation and opera- 
tion features. 

STEAM TURBINES AND GENERATORS. The Allis- 
Chalmers Company has issued Bulletin 1079, superseding Bul- 
letin 1054, taking up in detail horizontal turbines of the 
Parsons type. Numerous photographs of installations are 
given, showing the nature of the work which turbines of this 
character are performing. Other information is given on 
construction and operation. 

POLE AND LINE HARDWARE. The St. Louis Malleable 
Casting Company, of St. Louis, Mo., is circulating electrical 
catalogue No. 300. This catalogue contains 112 pages, de- 
scriptive of pole and line hardware and other electrical 
specialties manufactured by this company. 

MAZDA LAMPS. The General Electric Company, of 
Schenectady, through their main lamps sales office at Har- 
rison, N. J., has issued Bulletin No. 4850, taking up General 
Electric Edison Mazda Lamps for standard lighting service. 
The bulletin contains 28 pages, 8x10 size, and presents numer- 
ous illustrations of efficient illuminating systems using these 
lamps, as well as curves and data showing operation and 
efficiency. 

ELECTRIC STOVES AND RANGES. The Hughes Elec- 
tric Heating Company, of 226 West Superior Street, Chicago, 
has issued and is now circulating a neatly arranged bulletin 
taking up in detail electric stoves and electric plates manu- 
factured by the company. Considerable information is given 
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in regard to the construction of these stoves as well as their — 


operation. Numerous letters are published commenting upon 
the successful operation in different sections of the country. 

D. C. & WM. B. JACKSON, of Chicago and Boston, have 
removed their Chicago offices to the Harris Trust Building, 
where much larger quarters will be available for conducting 
their rapidly increasing business as consulting engineers for 
electric and allied properties. 

COOLING TOWERS. Geo. J. Stocker of St. Louis, Mo., 
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Better Illumination 

There is no more striking development among the ap- 
plied sciences, either in magnitude or extent, than the move- 
ment for better lighting that has manifested itself within 
the past two years. The progress in industrial, street and 
residence lighting has not been marked with any startling 
departures, nevertheless, much has been accomplished 
mainly through the more extensive use of incandescent 
lamps in these fields and through the realization and ob- 
servation of the fundamental requirements underlying good 
illumination. Business men have given more attention to 
better lighting conditions; factory men are realizing more 
and more the importance of proper illumination in rela- 
tion to plant out-put, for during the past year a multi- 
tude of factories have been equipped with adequate lighting 
facilities. 

Since the advent of the tungsten lamp and other effi- 
cient units, scientifically designed reflectors and a sufficient 
illuminating knowledge to avoid waste, electric lighting 
has reached its high position through its superiority and 
economy., There has grown with this development a 
science known ag illuminating engineering and it is now 
recognized that it requires an experienced electrical engi- 
neer to determine the light best adapted for any pur- 
pose, considering all conditions, including quantity, quality, 
distribution, continuity of service, surroundings and costs. 

A large variety of light units are now available for this 
purpose, together with the necessary accessory apparatus. 
The latest development in the incandescent lamp is the pro- 
duction of duetile tungsten which can be drawn into a fine 
strong wire, making possible a rugged filament lamp of 
much higher quality than has ever been obtained before. 
Drawn tungsten wire as now used in tungsten filament 
lamps, hag a very high initial strength. However, the 
metal does not retain this initial strength after a few 
hours’ operation, but the fact that the filament can often 
be bent after burn-out, an impossibility with the filament 
made by the earlier processes, shows its superiority over 
the usual pressed filament. The drawn wire filament in 
tungsten filament lamps is now made in one continuous 
length, not in several hairpin-like sections as was formerly 
the ease in the old pressed filament tungsten lamp. This 
has made possible the successful and well-known tantalum 
method of filament support. The improved method of sup- 
port as well as the increased strength of the wire, com- 
bines to make a lamp far superior to that employing non- 
ductile pressed filaments. ~ 

Two new sizes of tungsten filament lamps have been 
placed on the market and have already received quite an 
extensive use. These are the 400 and 500-watt sizes. They 
have in many instances replaced are lamps owing to the 
strong illumination they furnish in addition to the many ad- 
vantages incident to the use of tungsten filament lamps such 
as conveniences of operation, absence of mechanism liable to 
get out of order, and steadiness in the illumination. The 
efficiency of these lamps is quite high (1.13 w. p. e¢. on high 
efficiency operation) a fact which makes them successful 
competitors with nearly all types of are lamps. 
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Jn the industrial lighting field, which is also true of the 
other lighting fields, aggressive campaigns have been and 
are being made for the improvement of lighting. The 
large units, such as 400 and 500 watt tungsten filament 
lamps, have been used to a great extent with success, carbon 
filament lamps for drop lights being replaced by these and 
other metal filament lamps. The tungsten or so-called 
Mazda cluster, comprising a group of tungsten filament 
lamps beneath one large metal reflector, has received very 
favorable recognition in industrial lighting. It oeeupies a 
somewhat similar position in this service as the various 
are lamps, but in almost every ease is superior to the 
latter. The drawn wire lamp has been found especially 
adapted to factory lighting, where there is generally a 
large amount of vibration. In many factories, single units 
have been used, resulting in a more uniform illumination 
than when the larger units with a wider spacing have been 
employed. 

In the street lighting field, so many new installations of 
ornamental street lighting systems have been made during 
the past two years that this method of lighting business 
streets has come to stay. During this period probably one 
third of the cities of the country, of a population greater 
than 50,000, have installed or have decided to install sys- 
tems of ornamental street lighting which will not only add 
to the beauty of the city, but will supply a sufficient 
quantity of light to be really useful in enabling one to see 
his way about and in promoting an increased after dark 
use of the streets. It is difficult to estimate ‘the value of 
good street illumination yet it is positive. Very little 
need be said to convince the average citizen of the positive 
value of well lighted streets. In a great many eases, 
merchants realizing the advantages to be derived from 
such systems of street illumination, have banded together 
and borne the expense, both of installation and operation. 
In other cases, however, similiar lighting projects have 
been undertaken by the municipal authorities. 

Incandescent street lighting has largely taken the place 
of hghting by other illuminants and is rapidly gaining 
ground in this direction. The one great advantage which 
the incandescent lamp has over the are lamp is that smaller 
units with a closer spacing can be used, the resulting illu- 
mination being therefore more uniform. Here again, the 
drawn wire lamp is superior to the old pressed filament 
type and the multiple lamp can be used as well as the 
series street lamp, which on account of its heavier filament, 
was more rugged than the old pressed filament tungsten 
filament lamp. The series tungsten filament lamp has been 
found very suitable for replacing gas and gasoline lamps in 
parks. For sign lighting the low voltage tungsten filament 
lamps have been substituted for the old carbon lamps, 
giving a greater brilliancy with a smaller operating cost. 
The low voltage tungsten filament lamp has also been much 
used in outline and display lighting. On steam railroads 
low voltage tungsten filament lamps are being adopted in 
place of gas or other lighting and are also finding an ex- 
tensive use in the lighting of automobiles. 

In the field of residence lighting the territory electrically 
lighted is becoming larger every year. The central stations 
now realize that it is profitable to supply current to a large 
number of small consumers, if these are located close to 
each other, and special campaigns have greatly assisted in 
extending the electric lighting /field in residential dis- 
tricts. Much has been done by manufacturers of reflectors 
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in designing new types of residence reflectors which eom- 
bine with efficiency the desirable artistic features. 

This movement generally toward better illumination de- 
serves encouragement from all who have been or may be ef- 
fected by it. The central station and the manufacturers of 
illuminants are co-operating in regard to the edueation 
of the public to such a point that the glare of a single 
unit shall not be used as the measure of illumination, it 
is therefore hoped that with the publie support of this 
effort, the standard for both interiors and exteriors will be 
established and the effective results considered at the same 
time as the immediate cost. 


The Census on Electrical Manufacturing 

A preliminary report has recently been made publie by 
the Bureau of the Census treating the manufacture of 
electrical apparatus and giving the results of the thirteenth 
census. The report appears elsewhere in this issue and 
will be found to consist of comparative statistics and in- 
ferences drawn from the data presented by the census of 
1899, 1904 and the last one or that of 1909. Neglecting 
the apologies for the incompletness and a few sweeping 
generalities, the reports is a masterly attempt to show up 
the remarkable development during the past decade. 

One feature to be regretted is that the five year periods 
selected for the report above mentioned do not eoineide 
with those for the electrical industries consuming the 
apparatus, such figures being those for 1907 and the next 
similar, those for 1912. Since the production and con- 
sumption of the products mentioned are so widely separated 
as to time and sinee there is in all probability serious effeets 
present due to industrial or financial conditions, any general 
statements which are the logical conclusions drawn from the 
actual figures are very deceptive and decidedly puzzling. 
It is natural to suppose that these census figures are pre- 
sented in such manner as to enable those interested to ob- 
tain something of an idea of the general conditions pre- 
vailing during a certain period, taking the electrical indus- 
tries as a whole. It is to be regretted, however, that the 
report will not be of much ‘assistance in this regard unless 
tempered and regulated by a thorough knowledge of con- 
ditions during 1904-05, and the results of the panie of 1907. 

It has been the general opinion that all branches of 
electrical industries, in¢luding the manufacture of electrical 
apparatus and machinery, have in the past half decade made 
marked advancement. This is borne out by the general 
totals showing number of establishments increasing from 
912 to 1255 and an inerease of 53 percent. in value of 
machinery and apparatus manufactured for use in the 
generation and utilization of electricity during 1904-09. In 
considering the individual items, care must be exercised in 
interpreting the data presented. The value of one im- 
portant class of apparatus is shown less in 1909 than in 
1904. It is a difficult matter to attempt an explanation of 
this decrease when faced by the reports of the companies 
showing decided increases during the period. 


When the complete report is issued, it is hoped that 


these questionable matters may be cleared up as there will 
be data more in detail on which to substantiate or destroy 
the theories now held. All in all the report generally 


indicates the latent possibilities in the electrical industries | 


and points to the next report as one on which any specula- 
tion is beyond comprehension. 


OctosBER, 1911. 
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Decorative Street Lighting as a 
Business Investment. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY A. M. KLINGMAN.* 


HE subject of ornamental street lighting is undoubtedly 
at the present time of more general interest to the 
public than almost any other branch of lighting. This is 
due to the fact that unconsciously they review the benefits 
and possibilities to their community in a system of this 
kind, and feeling a personal interest in its welfare turn 
their thoughts toward its investigation. In introducing 
this subject, it must be remembered that feature lighting, 
display lighting and the like, must be eliminated from our 
discussion, as such systems are totally different from the 
subject at hand, and consequently require an entirely dif- 
ferent treatment. There is a certain esthetic and a certain 
scientific side of decorative lighting which although sepa- 
rated in their nature must harmonize to create the desired 
effect. When an installation is such as to present these 
features satisfactorily it is at- once a success. The vital 
question, however, in a decorative system of street lighting, 
is its value as a business investment and as the prime 
mover in the creation of new business. 
DECORATIVE LIGHTING FROM STANDPOINTS OF MERCHANT 
AND CITY. 

Decorative street lighting, as the name implies, should 
be a pleasing and artistic ornament by day as well as an 
efficient and artistic means of illumination of the streets 
by night. With these thoughts in mind, the arguments of 
adequate street illumination for both the merchant and the 
community when mentioned, will readily be appreciated. 


*Illuminating Engineer, National Electric Lamp Association Laboratories 


Fic. 1. Promenape Licutrna, Boston, Mass. 
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From the merchants’ standpoint, streets having an attrac- 
tive appearance resulting from proper illumination ean 
mean only more business. The human instinet follows 
somewhat that of the bug in that it seeks the light, conse- 
quently, well-illuminated streets are chosen as promenades. 
By this means, then, an advertisement is made possible 
of greater value than can be obtained through the press or 


Fig. 2. Tures-Ligur Decorative Sysrem, WARREN, OHIO. 


by canvass. Farther, attractive streets and well-hghted 
streets invite the better class of people, and consequently 
the better class of trade. Protection is also afforded to 
the business houses from the attacks of thieves and high- 
waymen. Thousands of dollars are expended annually in 
publications by the merchants of a given community with- 
out the same percentage of added business which would 
result from decorative street lighting. This has been proven, 


but exact statistics are not open for publieation. 


From the standpoint of the municipality, the benefits 
of well-lighted streets are through the protection afforded. 
The statement is well made, with all due credit to our 
patrol forces, that every light affords the protection of a 
patrolman. It is also undoubtedly true that adequately 
illuminated streets produce better sanitary conditions from 
the very fact that any uncleanliness is perceptible by good 
night illumination. Further, the creation of civic pride is 
a factor that affects the community as a whole. The fact 
that good lighting can be distinguished from poor lighting, 
a feature which appeals to everyone of a given community, 
promotes a personal interest from taxpayers in the welfare 
As a result better 
municipal government is secured, the proportion of the 


and advancement of their sections. 


criminally inclined becomes less and the spirit of loyalty 
is aroused when there is a feeling of companionship on a 
common basis. 


The advantages to the merchant and municipality eom- 
bined through well-lighted streets manifest to the outside 
world a wide-awake, progressive community and apparent 
prosperity. If to appear prosperous is to be prosperous, 
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then the creation of new business must follow, and a eon- 
sequent progress and growth the direct result. 
HARMONY, ART AND ENGINEERING IN DECORATIVE LIGHTING. 

The harmonious application of an ornamental installa- 
tion is gratifying indeed. It, like all other good things, 


can be overdone, however, and defeat the object in view. 
If an installation is too intensely bright, by contrast the 
show windows appear poorly lighted, and the whole thing 
On the 


detracts rather than aids the business evolution. 


Fig. 3. 
contrary, however, an installation which is restricted from 
ineorrect design, insufficient appropriation, ete, looks 
equally bad, as its attractiveness is lost to a great degree 
and the success of the enterprise somewhat stunted. 

The artistic viewpoint is one which very often mis- 
leads a community into sacrificing results for art. The 
writer desires particularly to call attention to the use of 
upright globes in connection with ornamental street light- 
ing. Granting that personal preference may in cases deem 
the upright globes more artistic, it must also be borne in 
mind that the maximum candle power distribution from all 
efficient types of glassware used for street lighting is to- 
ward the direction in which the tip of the lamp points and 
consequently if installed upright would illuminate the 
buildings (vertical plane) while the street- illuminatio. 
would be sacrificed. 


Hig; 4: 


Decorative LigHtina UNDER. BaALcontss, 
Mosine, Awa. 


Placing lamps pendant with an upright lamp as a 


top lightzon the standard produces sufficient illumination 


on the buildings and at the same time produces a better 
and more uniform illumination on the street. It has been 
found from tests that. a 30 per cent higher illumination 
may be obtained from such pendant arrangement than 
from upright globes. There is more or less argument as to 
whether or not the vertical or horizontal plane in street 
illumination should be considered. In the writer’s estima- 


Five-Light Decorative System, Haminuton, Onrario, CANADA. 


tion it is not a ease of which should be considered but 
which should receive the greater attention. Without ques- 
tion the horizontal or street surface should receive prefer- 
ence, as one of the primary functions of the system has 
been performed in so doing. 

APPROPRIATION METHODS FOR INSTALLATION AND 

MAINTENANCE. 

The first consideration which generally arises when the 
subject of an ornamental lighting system arises is how the 
eppropriation for installation and maintenance is gomg 
to be obtained. Who will be the responsible parties and 
the best manner in which’ appropriations or assessments 
ean be handled? This is naturally the first step to be 
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settled as ultimately it means the success or failure of an 
ornamental system. It is well therefore to select carefully 
the basis of the enterprise lest the best returns be lost. 
There are many ways in which this has been handled, all 
of which have been more or less successful for a given 
community. A somewhat brief outline of these will follow, 
as a suggestion may be given thereby to a community en- 
deavoring to secure the best method of distributing the 
charges incurred by a proposed installation. 

In many instances the installation is put in by the 
lighting company, the cost being included in the mainte- 
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nance cost either on a basis of the installation being the 
property of the lighting company or the property of an 
organized body paying the maintenance. The maintenance 
of a decorative system of this kind is borne in many ways. 
By the merchants of the business district; by the property 
owners; or by a.combination of the two. Another method is 
for the city to assume a certain share of the maintenance, 
a very common portion being one-eighth, while the prop- 
erty owners or property owners and tenants jointly, pay 
the remaining seven-eighths. In some instances the abutting 
property owners pay for the installation in front of their 
own property, while the city pays for all street and alley 
intersections. 

The property owners in the other eases install the light- 
ing system, placing upon the tenants the obligation of the 
maintenance cost. The city and the merchants in some 
of the towns having come to the writer’s notice have paid 
for the installation while the city pays the maintenance 
or pays the lamp and globe renewals, leaving the merchant 
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Fig. 7. Great Waite Way at Montcourry, Aus. 
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to pay the current ecst. In some eases the city end eounty 
combined have made an installation and maintain it jointly. 
The installation and maintenance are in some instanees 
proportioned by the city and the pro; erty owners, the city 
paying 25 per cent while the property owners pay 75 
per cent. A few installations only have been made by the 
lighting company and maintenance given free to the city. 
A meter has also been used as a basis for ornamental 
lighting, the rate including installation and operating costs. 

It is impossible to say which of the above systems is 
the better, ag local conditions determine this largely. The 


Decorative System at ArLanTa, Ga. 


primary object in view should be to insure payment of the 
assessment for the floating tenants of the business district. 
A system which places this responsibility on the parties con- 
tracting for the installation, and will absolutely be a safe- 
guard for payment, is the system to be chosen. It has 
been found that it is preferable to deal with the city or 
business organization rather than with individual mer- 
chants, as it eliminates a great deal of trouble arising from 
delinquents who do not pay their proportionate share. This 
finally results in dissatisfaction among the subscribers and 
produces a condition which is not easily handled by the 
central station, and is not conducive to the best results. 
THE TECHNICAL SIDE OF DECORATIVE LIGHTING. 

The technical side of ornamental street lighting is gov- 
erned largely by the appropriation set aside for this work. 
Standards, however, should be spaced a distance apart be- 
tween four and six times the mounting height to obtain the 
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best results. Mounting height is to be understood as the 


On 


rather wide streets a very pleasing and symmetrical layout 


height of the pendant lamps above the street surface. 


is obtained by spacing the units as nearly as possible a 
distance apart corresponding to the width of the street 
with average mounting height. The mounting height of 
standards should never be less than 11 feet, and the con- 
ditions will rarely be met where the mounting height will 
exceed 14 feet, about 12 feet being an average value. 


Facing the really influencing factor of installation cost, 


SOUTHERN ELECTRICIAN. 


systems vary so widely that it is hard to give even an 
average figure except by modifying the statement by a 
limited locality. Very broadly, an average current cost 
may be given as three cents per kilowatt-hour, to which 
the items of imterest, depreciation, lamp and globe renew- 
als, repairs and labor must be added to obtain the total 
maintenance cost. All or any of these latter items may 
differ from one locality to another, but with average con- 
ditions on a flat rate charge per five-light standard using 
four 60-watt and one 100-watt lamp for midnight and all 
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Fic. 9. DECORATIVE SYSTEM WITH HOLOPHANE GLASSWARE, CINCINNATI, 


it must be admitted-that data concerning this in an article 
of this nature is necessarily general. There are figures 
representing the installation cost per front foot ranging 
from something less than 65 cents to over $3.25 per front 
foot, depending on loeal conditions, spacing of standards 
and-equipment. In general, for average spacing, consid- 
sidered from 60 to 85 feet, with average price of pole 
and substantial underground construction the. prices will 
vary from $2.00 to $2.50 per front foot of property. Or 
in a very general way, the price of installation of a pole 
ready to be lighted is approximately double the cost of 
post complete with lamps and glassware based on average 
conditions, This statement is made from studying exist- 
ing conditions, for where a moderate priced pole is used 
construction of an analagous grade is employed, and cor- 
respondingly for the more expensive standards. 


OPERATION AND MAINTENANCE COSTS. 


The operation and maintenance costs for ornamental 
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night burning, $60.00 to $75.00 ean be stated. 

‘The advances made in the last year in this braneh of 
hghting, combined with the enthusiasm exhibited by pros- 
pective communities, intimate that the possibilities of ex- 
tension in the coming year are almost unlimited. In what 
has gone before, it has been the writer’s idea, in a general 
way, to indicate the trend a proposed installation should 
take in order to be of the highest possible benefit to a com- 
munity and to make suggestions which will help in deciding 
the best policy to pursue in advancing the question of 
decorative street lighting. A number of Southern cities have 
made notable progress in this system of lighting, and it is 
expected that considerable data will soon be available re- 
vealing further information of value in determining the 


nature of systems suited for the particular loealities and 
furnishing dependable material for cost estimations. 
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Central Station Management, Consider- 
ing Physical and Commercial Features. 


(Contributed Exclusively to SournerN ELECTRICIAN. ) 
BY C. H. BROWARD. 


T is not intended in this article to go into the intricate 
features of this subject, but rather to outline in a gen- 
eral way some of the methods that enter into the efficient 
conduct of central stations. “All public service corporations 
are organized and operated for the definite purpose of 
financial gain, and therefore all elements entering into 
their administration which contribute toward ‘that end 
should be carefully fostered. Those which are useless or 
cause a loss should be discarded. Immediate returns in 
money do not necessarily indicate that the methods em- 
ployed are the best in the long run, nor, on the other hand, 
should all policies be condemned which do not show a direct 
money value. 

Electrie service companies, like all industrial organiza- 
tions, have two important factors to consider, namely, the 
physical properties, and the personal elements within and 
without the organization. The measure of financial suc- 
cess attained is proportional to the skill and judgment dis- 
played in their management. It will be seen, therefore, 
that the general manager determines in a very large meas- 
ure the success or failure of the company. It is evident 
that he should be a broad-minded, wide-awake, ageressive 
business man, capable of seeing to it that the several de- 
partments are properly conducted, that the attitude of the 
company toward the public is maintained on a high plane 


of fair dealing, and that the company’s interests do not 


suffer on account of neglect or discourtesy on the part of 
any employee. The company, through its officers, should 
take a definite interest in all questions pertaining to the 
city’s welfare, for as the community prospers, so will the 
service of the company. , 

The general manager should, however, be very careful 
lest his motives be misunderstood and much harm result, 
for it is evident that while opportunities for much good 
are present, possibilities for harm are correspondingly large, 
and even the good intentions of the company can be ex- 
ploited in such a way as to make them look bad. If the 
company’s activities are too conspicuous, espécially in mat- 
ters affecting legislation, much unfavorable comment may 
ensue and tend to mold a public sentiment adverse to its 
interests. No company ean afford to be indifferent to what 
its patrons and the general public think of it. 

Questions and discussions of publie policy are all im- 
portant and should receive careful and thoughtful eonsid- 
eration from every manager. He should associate himself 
and company with the best of the societies whose object is 
the promotion of the art, take an active interest in their 
proceedings, and keep informed as to the methods employed 
by other companies in the treatment of their problems, 
which are naturally along the same lines as his own. Com- 
mercially, the manager should be well informed, capable of 
eondueting financial negotiations, and in every respect keep 
the company’s reputation above reproach. Executive 
ability of the highest type must necessarily be a part of 
his qualifications. Not only must he be ‘able to keep the 


several department heads loyal and alert, but should en- 
deavor to imbue them with progressive ideas and encour- 
age them to greater efforts. With this end in view regular 
meetings of the department chiefs and general manager, 
for the purpose of discussing the company’s affairs in all 
their different phases, will do much good. 

In order to get a true perspective of the company’s in- 
terests and be ready for any demand upon him which prom- 
ises well for the company, the general manager should not 
be handicapped with an endless routine of details that could 
be attended to by the department heads. — Yet it is essen- 
tial that he should at all times know just what is going on 
and have his fingers on the pulse, so to speak, that he may 
be able to detect any irregularity in good time. 

RELATION BETWEEN GENERAL MANAGER AND DEPARTMENT 
HEADS. 

Every employee more or less unconsciously adopts the 
spirit and ideas of his department chief, and through him 
those of the general manager. It is thus important that 
each department chief be watchful of his conduet, allowing 
nothing to oeeur that will lessen the respect of the men for 
him and his methods. Regular meetings between the de- 
partment heads and their men will do much to promote not 
only a spirit of friendliness, but a loyalty that will count 


for a great deal in better, more efficient and more enthusi- 


astie work. 

The department heads and the manager should study the 
problem of handling men to the best advantage, and should 
in particular study the men whom they employ. . Their 
manners, temperaments and capabilities vary widely under 
different conditions, and it ig often found that an employee 
who is totally unfit for the position he holds will make a 
valuable man in some other department. It should there- 
fore be the object of the department chiefs to so dispose 
both men and materials so that their possibilities will be 
realized to the best advantage. To do this, an adequate 
system of records and reports should be kept, showing 
what the several departments are doing, promptness and 
completeness in this regard should be insisted upon. 

A record of the men in each department costs very 
little to keep, and if properly maintained can be made 
valuable. Equipment records, results of tests and inspec- 
tions, and all data relating to the operation of the system 
should be kept by the engineering department. Accidents, 
both to employees, the public, or the apparatus should be 
investigated as soon as possible, while the details are fresh 
in minds of the witnesses, and every effort made to deter- 
mine the cause of the mishap. Steps should then be taken, 
to prevent any other accident from the same cause. 

In the offices, promptness, courtesy, and efficiency should 
be the keynote of the organization, and these qualifications 
cannot be better encouraged than by strict observance of 
them by the heads of the departments. It sometimes hap- 
pens that the office, the engineering, mechanical, and solic- 
iting forces work at eross-purposes, each blaming the other 
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for some oversight that reacted upon another department, 
such as the sending and receiving of reports, orders, requi- 
sitions or some other information. From the very nature 
of the business, the several departments are linked together 
in many ways, and it should be seen to that they work har- 
moniously. The problems of electric service companies are 
highly complex, and every detail deserves careful consider- 
ation. It seems almost impossible to build up an organiza- 
tion that is not either lacking in the number and quality 
of men, or, on the other hand, has too many men. Both of 
these methods are wrong, and are gradually giving way 
under the application of the doctrine of efficiency, to 
methods that eliminate the useless men and stimulate the 
others to greater efforts. 


WAGES, ADVANCEMENT AND TRAINING OF EMPLOYEES. 


The writer believes that a scale of wages should not be 
so rigidly fixed as to compel capable and ambitious men 
to go elsewhere to sell their services if it is at all possible 
to retain them. They will have become accustomed to the 
company’s methods and policies and will be more loyal to 
a company that voluntarily recognizes their merit than one 
that does not. If one employee applies himself harder 
than another and really becomes more valuable, his interest 
and merit should be recognized, even to the point of ad- 
vancing him over a less capable man. It is a mistake to 
promote the men altogether on the basis of length of ser- 
vice. This discourages the best men in the organization, 
and will cause the company to lose their services, for they 
can’t afford to wait for promotions that are necessarily 
so slow in coming. Then, too, it is good policy, for it 
stimulates all of the men to greater endeavor, the benefits 
of which the company gets. It is further due the men that 
the company reciprocate in the matter of loyalty and pro- 
mote its own men whenever possible rather than go outside 
for men to fill vacancies. This policy will promote a better 
feeling between the men and the company, which will be 
mutually beneficial. 

It is also an excellent idea to provide some means for 
the men to obtain specific information on any subject in 
their departments, and any facilities provided for this pur- 
pose will amply repay the company because of the in- 
creased interest of the men and the consequent betterment 
of the service. The men should be encouraged to avail 
themselves of these privileges and to ask questions on any 
subject. The question of: better industrial education is 
receiving a great deal of consideration at present in the 
various engineering societies, which realize that anything 
that contributes to the betterment of the individual gives 
to the employer the result of his increased knowledge and 
ability. It is therefore to the direct advantage of the com- 
pany to encourage its men to study, and in some instances 
to provide means toward: that end. 

The character and ability of the men in the entire or- 
ganization is then largely determined by the salaries paid, 
as the men are naturally more interested in their income 
than they are in the number of hours on duty, how hard the 
work, or anything else. Then, too, it is almost proverbial 
that cheap men are more costly than high-priced ones. 
Since the latter are necessarily of larger calibre, will do 
more and better work, and because of more satisfactory 
remuneration will be more apt to stay. Just as the best 
equipment is the most economical in service, so it pays to 
have the highest standard among the men. 
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HOURS OF DUTY AND SATISFACTORY SHIFTS. 

In line with the movement to encourage better industrial 
education and training comes the question of how long it 
is best to work the men. Local conditions, of course, de- 
termine in a large measure routine of operation and num- 
ber of hours on duty, but of late there has been a tendency 
among the men to ask for shorter hours and the writer has 
known some operators in power houses to decline a posi- 
tion that required them to be on duty twelve hours. Ordi- 
narily, ten hours is long enough for a man to be on duty. 
Some companies have eight-hour shifts and find it very 
satisfactory as a means of having alert, wide-awake opera- 
tors on duty all the time. This system affords the men 
time to. study and familiarize themselves with features 
about the plant that they don’t come in contact with while 
on duty. One large company in the South has adopted 
a plan that appears to be a step in advance in this respect 
regarding its power house staff. They are required to be 
on regular duty for eight hours and when relieved are as- 
signed to some piece of repair work, alteration, extension 
or anything else that needs to be done. A great part of the 
time there is no extra work for them to do, and then they 
have the extra time off. In eases of emergency then, the 
management has a claim upon them for overtime without 
extra pay. Another advantage, and perhaps the greatest, 
is the increased usefulness of the men who gradually learn 
all ins and outs of the plant, and in cases of emergency 
are better prepared to act quickly and intelligently. In the 
power houses and sub-stations the operators will work better 
if the shifts are occasionally changed so that the night men 
get some experience during the day run, which is somewhat 
different in the character of the load. This familiarizes 
each man with the entire run of the station for twenty- 
four hours. At the changing of shifts, the outgoing and 
incoming crews should be required to make one round to- 
gether to see that everything is in satisfactory shape, and 
the incoming crew should also look over the station log- 
book mentioned above and note everything recorded since 
last on duty. If anything unusual is found, the chief 
operators, both incoming and outgoing, should be notified 
so that the responsibility can be definitely determined at 
once. 

It sometimes happens that an otherwise good operator 
does not work well with a certain chief operator, but would 
make a good man on another shift. Instead of letting one 
of them go, it is better to try them on separate shifts, for 
a new man would simply be an experiment after all. 
“Knocking,” so called, is a mighty disagreeable thing to 
have in any organization, and if it exists, as soon as it is 
discovered, the guilty man should be removed if he cannot 
otherwise be cured. 

From the general manager down to the sub-foremen, the 
right kind of a boss will know all that he needs to know 
about his immediate department without being told, and 
will not listen to idle stories derogatory to any of his men 
or show partiality, as this will very soon produce discord. 
The next section of this article will take up the manage- 
ment of central station physical properties. 


The number 10 Brown & Sharp (B. & 8.) gauge wire 
has an area of approximately 10,000 circular mils, and 
from, this base the other sizes can be figured, if a table 
should not be at hand. 
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Central Station Distribution Systems for 
Lighting and Power. 


(Contributed Exclusively to SourHERN ELECTRICIAN) 
BY A. G. RAKESTRAW. 


HE object of this article is to briefly consider some 
of the problems which arise in connection with 
central station distribution and to describe systems which 
are in common use. Some of these are quite simple, while 
others are elaborate, but in every case the result sought 
is the same, namely, to distribute electrical energy with the 
smallest possible loss, or to put it more accurately, to 
reduce the sum of the line losses and the investment charges 
to a minimum and at the same time furnish satisfactory 
service to the customers. If current could be transmitted 
without loss, or if some conductor were discovered which 
offered no resistance to the current, the simplest kind of 
distribution system would be sufficient. However, under 
actual operating conditions, we find that these losses become 
of such magnitude, especially in large installations, that 
considerable expense is justifiable to effect a reduction. 


Before taking up the various systems, let us consider 
some of the principles involved. Fig. 1 shows a simple 
line carrying a load of 20 incandescent lamps taking 10 
amperes at 110 volts. If this line is of No. 10 wire, and 
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500 feet long, we will have a resistance of one ohm and 
therefore a drop of 10 volts or nine per cent., which would. 


give 100 volts at the lamps. The input would be 1,100 
watts, the power lost on the line 100 watts and the power 
utilized 1,000 watts, or a loss of nine per cent. In Fig. 2, 
the load is divided, part being at the end and part at the 
middle of the line. In this case, the voltage at the middle 
group is 105 volts, and at the end 102.5 volts. In gen- 
eral the problems of distribution are: First, to provide 
wire of sufficient size to carry the current without overheat- 
ing; second, to reduce the voltage drop and the consequent 
resistance loss; third, to secure uniformity of voltage over 
the system; and fourth, to provide the machinery, acces- 
sories, insulation, ete, necessary to carry out the foregoing 
requirements. 

The carrying capacity need not usually be considered 
except in quite short runs, such as interior wiring in build- 
ings. For instance, in Fig. 1, No. 14 B. and S. wire would 
have been sufficient to carry the current without overheat- 
ing, but the drop would have been excessive. If, however, 
the line had been but 20 feet long instead of 500, we could 


have used No. 16 wire with 1.6 volts drop, but it would not 
have been of sufficient capacity. Therefore we see that the 
size of wire is sometimes determined by the capacity and 
sometimes permissible drop. 


THE VOLTAGE DROP. 


As far as the voltage drop is concerned, the question 
becomes one of spending money in copper to save loss of 
energy. The larger the wire, the less the drop, and there- 
fore the less will be the loss, and vice versa. The most 
economical size of wire, subject to certain commercial limi- 
tations, may be determined by a rule known as “Kelvin 
law,” in honor of Lord Kelvin. This law may be stated 
thus: “The size of wire for the most economical operation 
is such that the interest on the copper cost and the other 
accessories which vary with the size of the line, shall be 
equal to the annual money value of the lost power.” Let 
us take an example of this, assuming the following data: 
voltage, 500; load 10 horsepower, or approximately 20 
amperes; line 500 feet long. Assume also the price of 
copper at 20 cents per pound, interest at 5 per cent. and 
power at 1 cent per Kwhr. Consider also that this power 
is used 10 hours per day or about 300 hours per year. 

The relations of the variables involved as given above 
are shown in Table 1. Fig. 3 expresses the results in the 
form of curves. It is found that where curves A and B 
cross, that curve C indicating the total loss, is a minimum 
bearing out Kelvins law. It appears, therefore, that No. 
2 B. and S. is the most economical size of wire to use in this 


ease. The drop is 3.12 volts or a little over one-half per 
cent. The same load at 220 volts would require 42 am- 
peres. Making a similar calculation which we express by 


curves B and D, we get No. 00 as the best size of wire, 
with a loss of 3.27 volts or about one and one-half per 
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cent. In making these calculations we have considered the 
cost of the wire as proportional to its weight. This is 
only approximately true, especially in the smaller sizes, 
and therefore reference must be made to commercial prices. 
Note also that these curves are plotted in circular mills. 
The same results could have been obtained by plotting in 
wire gauges, but in the case of a problem involving sizes 
' of wire larger than No. 0000, the curve would change direc- 
tion abruptly at that point. These examples are sufficient 
to indicate the method of determining the size of wire 
when the other conditions have been decided upon. This 
rule is general. 


TABLE I. DATA SHOWING VARIABLES INVOLVED IN A DISTRI- 
BUTION SYSTEM OF 550 VOLTS. 
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The higher the voltage, the less loss and less percentage 
drop. This is in general true, since the higher. the voltage 
the smaller will be the current required to transmit a 
given amount of power, and therefore the smaller will be 
the line loss and the investment: in copper. However, the 
increasing voltage while it permits the use of a smaller wire 
also calls for an increased investment in insulation, pro- 
tective devices, transformers, ete., so that it is necessary to 
take the cost of all these into account in figuring the econ- 
omy. For the present, considering direct current circuits 
of 110, 220, and 500 volts and having given the amount 
of load and length of line we may easily determine the 
copper losses for each voltage. For instance the losses plus 
the copper investment for a 10 horsepower motor load over 
a 500 foot line might be $4.00 for 550 volts, $8.00 for 220 
volts and $16.00 for 110 volts. Now if the interest on the 
inereased cost of motor and insulation did not equal the 
increased loss, it is plain that it is more economical to use 
the higher voltage. While in theory Kelvin’s law holds 
good for a change in voltage as well as for sizes of wire, 
yet it is not practicable to plot curves showing this rela- 
tion due to commercial limitations as to standard voltages. 

VOLTAGE UNIFORMITY AND REGULATION. 

Besides line loss, we must consider voltage uniformity 
over the system and the regulation or the steadiness of volt- 
age. In the examples just taken, the size of wire which is 
most economical to use figures out with quite a low drop. 
This, however, is not always the case. If, for instance, we 
consider a lighting load of 20 amperes at 220 volts, with a 
line 1,000 feet long and assume that this load is used 1,000 
hours per year, or about three hours per day, by applying 
Kelvins rule, we obtain No. 5 B. and 8. wire as the best 
size. However, the drop would be 12.52 volts or nearly 
6 per cent., which is too much for satisfactory lighting 
service and on this account a larger wire would likely be 
necessary. 

It would not make much difference if the current was 
generated at 220 volts and if there were a drop of 20 volts 
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between the powerhouse and the customer, as long as this 
200 volts was kept uniform and steady over the system. 
If one set of customers received 200 volts, and another 
group 210, and still another 218, however, it would be diffi- 
cult to be sure that lamps furnished would give satisfac- 
tory life and candle power, and if the consumer purchased 
any lamps for himself, he would have great trouble in 
getting the selection which he needed. Furthermore, since 
the drop increases with the current, the voltage at the out- 
lying points would vary greatly with the time of day, being 
perhaps 200 volts at periods of heavy load and might rise 
to 215 or 218 volts during times of light load. Under 
these cireumstances it would be impossible to furnish lamps 
which would give good service. Moreover, if there should 
happen to be a large the lighting cireuit 
and if the same should be started and stopped frequently 
as in elevator operation, the lights would flicker more or 
less violently with a decidedly annoying effect. These are 
problems that every central station has to meet, and in 
many cases they are serious, in others they have become 
critical. To obviate therefore these causes of dissatisfac- 
tion, and to aid in reducing the line loss, demands the use 
of various devices, accessories, and ealls for the expendi- 
ture of large sums of money in high tension apparatus, 
sub-stations, transmission lines, ete. 


motor on 


THE SYSTEMS IN USE. 

There are practically two standard systems of distribu- 
tion used today in this country. One is the direct current 
Edison three-wire system, using 110-220 volt cireuits for 
light and 220 volts for power. The other is the 2,200 volt, 
single, two or three-phase A. C. with step-down trans- 
formers, supplying 110 volt or 110-220 volt single-phase 


lighting service and small single-phase motors, and also — 


two or three-phase transformers supplying 220 or 440 volt 
polyphase motors. Occasionally we will find 2,200 volt 
induction motors connected directly to the line. 


CENTRAL 
SECTION. 


Fie. 4. Srverau D. C. Stations CoNNECTED THROUGH 
Low TENSION F'EEDERS. 


These systems are of course subject to many modifiea- 
tions. We find many modern stations generating entirely 
alternating current and stepping up to 6,600, 10,000 or 
20,000 volts, three-phase, which supplies a number of sub- 
stations each with transformers and rotary converters. 
These sub-stations supply adjacent territory with 2,200 
volts A. C. or 110-220 volts D. C. or both, as the needs may 
require. 
ing stations in the central part of a city, all tied together 
through their low tension feeders, from which are taken the 
direct current mains. Two of these stations also contain 
alternating current generators from which 2,200 volt lines 
traverse the outlying districts. These may or may not be 
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Fig. 4 shows a number of direct current generat- — 
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tied together by a 2,200 volt line as shown. This is a very 
common arrangement. Fig. 5 shows a layout of a large 
central station in which purposely a large number of com- 
binations are given, both alternating and direct current. 
This is typical of a large number of central stations in 
suecessful operation. The booster set near the end of the 
direct current lighting cireuit, and the accumulator on the 
railway circuit, will be considered later. 

The simplest system which can be imagined would be 
a two-wire direct current, but it is seldom used, for the 
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reason that with standard incandescent lamps the voltage 
would be practically limited to 110 volts, and the copper 
investment would be excessive. The two-wire service is 
used, however, for power purposes, and on lighting for 
short runs, and we will describe some of the ways in which 
this service may be distributed. Many of the remarks will 
be applicable to three-wire circuits and- to alternating cur- 
rent as well as direct current. Fig. 6 represents the “tree” 
system, which is open to objection in that the voltage 
varies too much from point to point. It is true, that know- 
ing the loads at points A, B, C, ete., we can compute the 
drop to X, Y,Z, ete., and by a careful selection of the size 
of wire in the branches we can get a close agreement be- 
tween the terminal voltage, but this is hardly a satisfactory 
arrangement. The “loop” system is shown in Fig. 7. As 
will be seen each lamp is the same distance (electrically) 
from the point of supply. Fig 8 shows the “feeder and 
main” system. In this diagram A, B, C are the feeders 
from which taps are taken. At 1, 2 and 3, are short cross- 
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feeders from which the mains are taken. Knowing the 
approximate load and the distance of these distribution 
points from the power house, the feeders, A, B, and C, 
can be calculated so as to give about the same voltage at 
each point, independent of distance. The “ring system’ 
of feeders is laid out on a plan similar to that shown in 
Fig. 4. 

To raise the voltage on the far end of a direct current 
line, a booster set is sometimes used. This arrangement is 
shown in Fig. 5, and is a combination of a direct current 
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motor with a low tension compound wound generator, in 
series with one side of the line. For instance, if the voltage 
at point B has fallen to 210 volts, the shunt field of the 
booster is adjusted to give 10 volts, thus raising the volt- 
age to 220. The field is compound wound because at heavy 
loads there is greater voltage drop and therefore more 
boosting voltage required. An accumulator or storage bat- 
tery is often used in this connection, especially in railway 
work. One application is shown in Fig. 5 where it is 
placed at the extreme end of the line. Suppose that at 
this point the voltage varies from 550 volts under light 
load to perhaps as low as 450 volts during periods of 
heavy traffic. This would be very objectionable, because 
the speed of all the cars would be proportionately reduced 
and much time lost when it could be least spared. If a 
battery of 500 volts normal were placed here, it would be 
charging during light loads, that is through the night, 
and would furnish power to the line whenever the voltage 
dropped below that of the battery. 
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DIRECT CURRENT DISTRIBUTION VOLTAGES. 

For direct current power we find that 220 volts appears 
to be the most used, small motors at 110 volts running often 
from the lighting mains. 
however, for motor service wherever possible to avoid the 
flickering of lights. A voltage of 500 has been used to 
some extent for power, but the added difficulty in keeping 
500 volt motors from flashing and “bucking” and the liabil- 
ity of receiving shocks when working around them together 
with the fact that separate circuits are required in every 
ease for power and light, has to some extent discouraged 
their use. 


Fic. 6. Tree Sysrem or DISTRIBUTION. 
Fic. 7. Loop System or DISTRIBUTION. 


The two-wire direct current system is modified for light- 
ing circuits by the raising of the voltage to 220 volts, and 
the running of a “neutral wire.” This is simply a multi- 
ple series arrangement, with a third wire to take care of 
any unbalanced load. The connections are shown in Fig. 
9. If there are just the same number of lamps on one side 
as the other, there will be no current flowing in the neutral 
wire, but if there are a few more on one side than 
the other, there will be a small unbalanced load. Care 
should be taken, therefore, to have the load as evenly di- 
vided as possible so as not to overload the neutral wire. 
It was formerly considered good practice to have each cus- 
tomer connected up to the three wires as shown at B in 
Fig. 5, so as to increase the closeness of balancing and 


also that in case one side of the line were put out of service. 


it would only affect one half of his lights. With more 
reliable service, this has not- seemed necessary, and houses 
are now usually wired for two-wire cireuits, with adjacent 
houses connected to alternate sides of the line as shown at 
A and D in Fig. 5. This applies as well to three-wire 
alternating current connections. : 

The 110-220 volt current may be generated in different 
ways. Fig. 9 shows the usual way of using two independ- 
ent generators. The same result may be secured by a 
three-wire generator with two independent armature wind- 
ings, or by a 220 volt generator with collector rings and a 
balancing coil. This is the “Seott” system and is shown in 
Fig. 10. A generator with a third brush may be used 
where the unbalancing is very slight, since if any consid- 
erable amount of current is drawn from the third brush, it 
will produce heavy sparking at the commutator due to the 
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A separate circuit should be used, - 


field distortion. If the unbalancing is negligible it is in- 
deed possible to run with a disconnected neutral, as shown 
in Fig. 11, but in this case the effect of unbalanced load 
will be to increase the voltage on one side of the cireuit 
and deerease it on the other, which unless very small, will 
cause trouble. 

Another way of producing a 110-220 volt current is to 
generate at 220 volts and use a balancing set, as shown in 
Fig. 12. This set is usually located at the power house, 
but may be connected anywhere along the line. Another 
way is to have a small 110 volt generator across one side 
of the line, belted up with the main generator, as shown 
in Fig. 13. When the negative side of the line has the 
most load, this machine runs as a generator and supplies 
the needed current, but when the positive side has the most 
load, it runs as a motor and furnishes mechanical power 
to the main generator. 


Fic. 8. FEEDER AND MAIN System or DISTRIBUTION. 


With direct current there is a limit to the economical 
voltage, and in going above this point it is necessary to 
use alternating current. Alternating current possesses the 
advantage of capability of transformation from one volt- ~ 
age to another, so that it can be economically transmitted 
long distances at high voltage and reduced to a value con- 
venient for use. Fig. 5 shows the usual plan for alter- 
nating current distribution. There is much discussion as 
to the relative merits of alternating current and direct cur- 
rent for the thickly settled parts of cities, however the 
alternating current is the only suitable medium for subur- 
ban districts. Of course in figuring the relative economy, 
we must take into account the cost of transformers, and 
transformer losses, ete., to balance against the great saving 
in copper. 


220 VOLT 


FIG 7/2. 
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ALTERNATING CURRENT DISTRIBUTION VOLTAGES. 

The usual alternating current distribution voltage is 
23200 volts,’ with 110-220 volt secondaries for light, and 
220, 440 or 550 for power. The 440 and 550 volt alter- 
nating current motors are reliable in action and do not 
require the large wire necessary for 220 volt direct current 
motors of the same size. The original plan of distributing 
the low tension alternating current was to put a trans- 
former on each house, but most companies are now using 
larger transformers on a 110-220-volt low tension bank, 
and supplying a number of customers from one trans- 
former as shown. 

With the increase in the size of the territory served, a 
point will be reached where the service cannot be economi- 
eally handled from one point. Naturally with 220 volt 
direct current this point is soon reached, and the usual 
procedure was to build another station and connect it with 
the first. This practice soon resulted in a string of inter- 
connected stations, as in Fig. 4, forming a very reliable 


_ system, but requiring a large investment in copper and 


machinery and valuable land in the central sections of the 
city. With alternating current of-course, one station can 
serve a much larger territory, and the generators can be 
located at fewer points. With further increase in terri- 
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tory and the combinations which have been effected be- 
tween operating companies, one large station now usually 
supplies, through its system of high tension transmission 
lines and sub-stations, immense territories covering hun- 
dreds of square miles. 

UNDERGROUND * DISTRIBUTION. 

There is one feature of the situation as regards distri- 
bution in business districts which now has to be taken into 
account, namely the demand for underground service. A 
voltage of 2,200 alternating current is easily handled on 
pole lines and does not have to be shut off for the purpose 
of making connections. When the service is underground 
and connections have to be made in manholes, the connec- 
tions cannot be made when the eables are alive, and there 
is sure to be some inconvenience attending the turning off 
of the current, if even for a short time. With the 220 
volt direct current this is not necessary and therefore the 
direct current is preferred by many for down town dis- 
tribution. 

There are a number of other important phases of this 
question, especially as regards reliability-and synchroniz- 
ing, for a fuller discription of which I would refer the 
reader to an article by Dr. C. P. Steinmetz in the proceed- 
ings of the A. I. E. Ez for 1911. 


Design of Industrial Lighting Systems. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN) 
BY LLOYD GARRISON, ILLUMINATING ENGINEER. 


N DESIGNING any lighting installation there are cer- 
tain principles which must be borne in mind. The 
relative importance of these varies with the class of service 
but no installation will be satisfactory or will it fulfill its 
function, that is, highest efficiency of operation compatible 
with proper protection of the eyesight, unless all are con- 
sidered. These principles may be stated briefly as follows: 
(1) An excessive light flux entering the eye fatigues that 
organ; (2) insufficient light causes eye-strain; (3) sharp 
cross-lights or contrasts irritate the eye; (4) no contrast 
whatever is productive of eye-strain; (5) moving shadows 
are particularly irritating to the eye. 

In view of these facts, it is the purpose of this article 
to show the application of these principles to the lighting 
of industrial plants. 

In most industrial plants the attention of the work- 
man is confined closely to some particular point or opera- 
tion; therefore the interest of one designing a lighting sys- 
tem for such a plant must be centered upon the points or 
operations engaging the chief attention of the workman. 
Other considerations become subsidiary to this, but in pro- 
portion as the work of the average workman varies from 
the particular to the general, the other conditions approach 
predominance. 

As a concrete example of the principles named, the 
ease of a man turning out work on a lathe will be consid- 
ered. In such a connection the matter of insufficient light 
needs little consideration, for a workman will invariably 
secure a larger lamp in some manner. The problem of 
excessive light, however, is very important and must re- 


ceive earefz! attention. There are two phases of this 


which must be considered, namely, light entering the eye 
direct from the source and light reflected from other ob- 
jects. Considering the first phase, the fact at once ap- 
pears, with which everyone is familiar, that a light placed 
nearly between the eye and the work is of such intensity 
as to make the work appear dim. In other words the eye 
is blinded, which is the common way of stating that in ad- 
justing itself to the strong light from the source, it renders 
itself more or less insensible to relatively weak light re+ 
flected from the object illuminated. Obviously the light 
source must be removed from the position indicated, and 
to avoid affecting the eye as a cross-light, must be so placed 
that no direct light will enter the eye. Such a result could 
be obtained by placing the light above or at the side of the 
head, but this arrangement introduces another objection 
because of the fact that the sensitiveness of the eye is 
determined, not by the light reflected from the work alone 
but quite as much by that coming from the walls and 
neighboring objects. Therefore to get the greatest effi- 
ciency the strongest light must be concentrated upon the 
object to be observed by means of some reflector, which 
prevents all direct rays from reaching the eye. An illus- 
tration of this principle may be found in the ordinary 
stand lamp which darkens the walls of a room and enables 
the eye to read without irritation by the use of much less 
light flux than is necessary when a lamp using a translu- 
cent reflector is hung in the middle of the room. 

Having arranged a satisfactory reflector, it becomes 
necessary to study the light reflected from the work. Im- 
mediately the character and color of the work assumes 
considerable importance. The eye naturally judges by 
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contrasts. If a very efficient diffusing reflector is used 
for a background and a very poor reflector is contrasted 
against this, as for instance print on paper, relatively 
lower illumination is required than when the contrast is 
less marked. Beyond a certain point, however, it is not 
advisable to inerease the reflected light flux owing to de- 
crease in the sensitiveness and therefore in the efficiency 


of the eye. With a proper amount of illumination pro- 


vided, the most important element of reflected light to be 
This without any doubt is one of the 


considered is glare. 


Fig. 1. Goop Intusrration oF GENERAL ILLUMINATION. 


most fruitful sources of eye trouble caused by light. If 
the ght is reflected from a rough surface such as is left 
by the first cuts of a lathe, no trouble will be experienced. 
As the cuts become finer and the surface of the work be- 
comes more smooth, the reflection becomes more regular, 
with the result that light of considerable intensity is re- 
flected from the work in close proximity to the cutting 
tool. The resulting effect is the same as when the source 
of light itself is placed directly in the line of vision, and 
if the eye strain produced is allowed to continue day after 
day, permanent injury will likely result. The elimination 
of this evil in the case assumed, is rather difficult, but the 
best results can be obtained by the use of a movable light 
source, which will enable the workman to so adjust the 
reflection that it will be removed as far as possible from 
the: cutting tool or eliminated entirely. 

The subject of cross-lights has been considered with 
reference to local lighting, but in the case of general light- 
ing care must be exercised in so arranging that no sharp 
cross-hghts will affect the eyes of the workman. At the 
same time, sufficient illumination must be provided on all 
surfaces which the eye must observe closely to prevent 
too sharp contrast and consequent eye strain. As a gen- 
eral rule the latter point can be eared for by loeal lighting 
and only enough uniform ceneral lighting need be provided 
to permit movement about the room. Too great general 
illumination has a tendency to reduce the relative amount 
of light reflected from the work, requiring the closest ob- 
servation and therefore to reduce the efficiency of the eye. 
Also there is a greater tendency for the workman’s atten- 
tion to wander. 


Another fruitful source of eye trouble is found in ao 
multiplicity of shadows, especially when the latter are 
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moving. No better idea of the annoyance caused by such 
things can be obtained than by an attempt to read when 
passing under a tree through the foliage of which the sun 
is shining. The same thing can be noted in a draughting 
room or when attempting to write at a desk illuminated 
from several sources. This feature may prove one of con- 
siderable importance in industrial lighting when sources 
are so placed that the shadows of moving parts are cast 
upon objects receiving the close attention of the eye. Such 
arrangements should always be avoided. 

In the ease of industrial work which does not require 
close attention of the eye, such as the supervision of the 
work of a machine or a group of machines, the importance 
of local hghting becomes second to that of general light- 
ing. It is well, of course, to provide loeal lighting or a 
movable drop cord equipped with proper reflector where- 
ever such may be needed, but emphasis should be placed 
upon the general lighting. The relative importance of the 
various principles is changed considerably in this eon- 


nection from that in the case of local lighting. The mini, 


mum flux is determined only by the amount of light re- 
quired and is productive of no great eye strain. An ex- 
cessive amount of light is perhaps more damaging’ than 
too little, owing to the tiring of the eye, but this is not 
so important as when the attention of the eye is concen- 
trated upon some particular work. Neither are sharp con- 
trasts and cross-lights so damaging as when the attention 
of the eye is confined to one thing, for by its continual 
roving, the eye rests the various parts of the retina which 
might otherwise tire if the same image was constantly im- 
pressed on the same spot. Care should be taken, however, 
to provide light sources which are not blinding, as the 
action of an intensely bright image on the eye is very rapid 
and destructive. Proper use should be made of frosted or 
opalescent glass to diffuse the light from sources of high 
intrinsic brilhaney. Such methods reduce the efficiency 
of the light source, it is true, but the increase of efficieney 
in the eye more than offsets any such loss. Contrary to 
the effect of contrasts, in resting the eye which is moving, 
lack of contrast does the reverse and for this reason. Un- 
less color arrangements will permit, care should be used in 
installing any system, such as indirect lighting, which will 
produce a lack of contrast. Also light sources should be 
so placed that moving shadows are eliminated as far as 
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for laying out general lighting installations. 


are given. 


possible, for any shadow, the motion of which is so rapid 
that the eye cannot easily keep itself adjusted, will, if 
continued in motion for a prolonged time, severely tire 
the eye. 


In the foregoing discussion, although a concrete ex- 
ample was chosen, an attempt has been made to enunciate 
the principles governing correct lighting rather than to 
give the method of handling any particular case. The ap- 
plication of these principles as regards fixtures, reflectors, 


ete., will bear discussion. For loeal lighting where the 


Fig. 3. Factory Wirn Low Creming Wuere 60-Warr 
TUNGSTEN Lamps Have Bren a Succzss. 


light source may be considered fixed, such as on a linotype 
machine, a flexible gooseneck equipped with a parabolic 
reflector serves the purpose very well, while for work re- 
quiring a movable light, such as molding, the same reflector 
fastened to a wooden handle is serviceable. In the case 
of general lighting which is supplementary to local light- 
ing, a few large frosted tungstens hung high and equipped 
with diffusing reflectors will prove ample. This method is 
preferable to the use of a larger number of small units 
since the first cost is less and the multiplicity of shadows 
is reduced. In most installations one-half foot candle on 
the floor is ample. For interiors where general illumina- 


tion is the object, installations similar to the foregoing are 
‘Suitable, but the illumination should not fall below two-foot 


candles and where the work requires close attention should 
not fall below seven or eight. Often in the ease of large 
shops having high, dingy walls and ceiling, or where 
eranes interfere with the hanging of lights, and for yards, 
flame arcs will be found serviceable. In any ease where 
tungstens are used the lamps and their reflectors should 
be cleaned periodically as a*collection of dust greatly re- 
duces the efficiency. 

The following approximate values for use with tung- 
stens and holophane reflectors is given to serve as a guide 
In the ease 
of flame ares or other illuminants, the individual curves 
of the lamps must be used. For these the reflection factors 
The wattage of tungsten or Mazda lamps per 
square foot of floor space necessary to produce an illumi- 
nation of one eandle foot on the working plane follows: 
These lamps may be hung seventen feet or less above the 
working plane. \ 
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WATTAGE OF MAZDA LAMPS TO PRODUCE AN ILLUMINATION 
OF ONE FOOT CANDLE. 
Color of Walls and Ceiling 
. Dark Medium Light 
Watts per square foot....... 30 .23 .20 
REFLECTION FACTORS FOR USE WITH ILLUMINANTS OTHER 
THAN TUNGSTENS. 
Walls and Ceiling. 
Dark Medium Light 
LE to lp 1.5 to 2.0 2.0 to 2.5 
In using the latter table, the average value of illumina- 
tion should be multiplied by the factor and its increase 
added to the various values obtained from the curves of 
the lamp, as the increase due to reflection is usually fairly 
uniform. 


Kvery installation is a study within itself and the scien- 
tific handling of the problem is a matter of importance, 
although manufacturers as a rule do not realize this. The 
value lies not alone in the saving due to the most efficient 
use of light but to a greater extent in the increased effi- 
ciency of employes. No man working under unfavor- 
able conditions can do his best and if his eyes are con- 
stantly laboring under a strain from which they are as 
constantly trying to get away, his attention cannot fail, 
even unwittingly, to be distracted from his work. This 
very fact may easily mean a yearly loss to the manufac- 
turer, greater than the cost of a proper installation, and 
it is to be hoped that the owners of factories and shops 
will rapidly come to realize the importance of proper 
lighting. 


Water Power in Austria Hungary 


At present there is considerable interest manifested in 
the further development of water power in Austria-Hun- 
gary. In Hungary and Croatia there are two large pro- 
jects under consideration concerning the final development 
of water power. One of these projects was outilned by 
the firm of Albert Buss & Co., of Basel, Switzerland, and 
is now under consideration by the Hungarian Ministry of 
Agriculture. According to this project, it is contemplated 
to utilize the water power of the Danube on the Pressburg- 
Raab section. The plan comprises the construction of a 
canal which will equally serve the interests of navigation 
and irrigation. In the cities of Pressburg, Wieselburg, and 
Raab are to be biult three reservoir embankments, by which 
it will be possible to produce an electric energy exceeding 
40,000 horsepower, which will be partly used for lighting 
those cities. 

A second project, for the accomplishment of which 
French capitalists are interested, concerns the final develop- 
ment of the existing water power in the town of Zengg in 
Croatia. After completing the building of all locks the 
power obtained will be 60,000 to 80,000 horsepower. 

It is further proposed by the management of the Hun- 
garian Government Railways that power be furnished them 
to obtain electric current for operating the railways from 
Fiume to Croatia by electricity. The cost of building and 
completing this plant is estimated at $14,210,000 to $16,- 
240,000. 
tive negotiations are already being made with those parties 


This project has so far progressed that exhaus- 


who might likely use electrie power.—Consular Report. 
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The Calculation of Illumination and a 
General Survey of Conditions. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY E. J. MORA, CONSULTING ENGINEER. 


HE engineer of today, is generally on the lookout for 
labor and time saving methods. It was with this end 
in view that the writer has compiled and employed the tables 
to be described in what follows. Their use will save an 
illuminating engineer considerable work and time in solving 
lighting problems. Before explaining these tables, it may 
be interesting in the way of a review, to take up the funda- 
mental laws and formulae, upon which the science of illumi- 
nating engineering is based. 

The law for deriving the intensity of illumination is 
generally expressed as follows: The intensity of illumina- 
tion produced by a source of light, varies inversely as the 
square of the distance the point is from that source. The 
mathematical expression of the above law, when the point 
is in a plane normal to the ray of light, is as follows: 

ee Cur yi: (1) 

In this equation, In equals the normal illumination; C 
P equals the candle power of the source; 1, equals the dis- 
tance the point is from the light source in the direction of 
the beam of light. The above formula does not hold for 
surfaces not perpendicular to the light ray, but an ex- 
pression can be obtained from the above and the eosine 
law, that will give the intensity of illumination on the 
horizontal plane. 

Referring to Fig. 5, the intensity at the point C can be 
obtained by equation (1), providing the point is considered 
in a plane normal to the ray A C. Then multiplying this 
value by the cosine of ©, where © is the angle between the 
beam of light and the vertical, the equation (I) then takes 
the following form: 

Ihe= C Pi cos. OM (2) 

In the above equation (2), Ih equals the horizontal 
intensity at point C in fort-candles; C P equals the candle 
power of the source; 1, equals distance to C in the direction 
of the ray of light; and ©, equals the angle the ray makes 
with the vertical. 

It is evident that the distance AC or 1 may be trouble- 
some to obtain, therefore by simple trigonometry, equation 
(2) can be expressed so that it will contain the vertical 
distance h which is in most cases given or ean be easily 
measured. The formula for horizontal illumination in foot- 
candles or equation (2) may then be written in the form: 


Th = (C P X cos O/) & (eos’ C/eos* OB) 
=C P eos’ © /FP cos’ O (3) 


From Figure 5, however, cos © = h/1 and eos? G 
h’/?. Substituting this value of cos’ © in equation (3) we 
get the following equation : 


Ih==.C Pecos: O/h" (4) 


This equation (4) is the one generally used in solving 
lighting problems and the values in table 3 are derived from 
it. 

Referring now to the tables as given, table No. 1, gives 
the various angles made by a ray of light, with a vertical 
line drawn through the light unit under consideration, and 
is the ratio of the heights and horizontal distances to the 
given point. See Figure 4. It is seen from this diagram 
that Tan © = BC/AB, where BC equals the distance 
from the vertical to the point, while AB is the mounting 
height of the light unit above the horizontal plane. 

Table 2, merely gives the values of the cosine cubed of 
the angles in table 1. The method of obtaining these, is 
familiar to all engineers and will not be explained here. 

Table 3 or the table of constants, gives the intensity of 
illumination produced at a given point from a light source 
of one candle-power when suspended at heights of 4 to 30 
feet above the horizontal plane and the point considered at 


distances of one to 50 feet from the perpendicular through ~ 


the light souree. That is one to 50 feet from a point 
directly underneath the light source on the horizontal plane. 
The constant given which has been called K is found by sub- 
stituting in equation (4), the cos’ of the given angle and 
the square of the height h. 

Therefore K—cos’ Q/h® and I=CPXK (5) 
The value of cos’ © is found in table 2 for the given height 
and horizontal distance to the point under consideration. 

The following example will assist in illustrating the 
method of using the tables. Assume a light source with a 
distribution of candle power similar to that shown in Fig. 
6. It is then desired to compute the intensity of illumina- 
tion produced at the point P, 20 feet from a point under 
the light unit, the latter suspended 10 feet above the plane 
as illustrated in Fig. 7. Referring to table 1, with a 
vertical distance of 10 feet, and a horizontal distance of 20 
feet, it is seen that the ray AP forms an angle of 63°-26’ 
with the vertical AO. Referring to the distribution curye, 
it is seen that the candle power at the above angle in the 
direction of P, is about 76, then referring to table 3 the 


constant K for the given height of 10 feet and horizontal 


distance of 20 feet, is found to be .00093. Now substituting 
in equation (5) the result is as follows: Ih=.C PK or 
Ih = 76 & .00093 — .07068 foot-candles. 

To obtain the illumination on a vertical plane or wall 
the operation is reversed. Thus the vertical distances be- 
come the horizontal distances, and the horizontal distances 
become the vertical as shown in Fig. 8. The same ap- 
plies to the distribution curve, this must also be reversed. 

SYSTEMS OF ILLUMINATION. 

In general, systems of illumination may be classified 
broadly as direct and indirect. In the former system the 
greater part of the light flux falls on the working plane as 
the direct rays of the illuminant, while in the latter, the 
light units are concealed from view and the illumination is 
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produced by reflected light from the ceiling and the upper - 


part of side walls. In eases of direct illumination there is 
an indirect component, whose magnitude depends on the 
light directed to the ceiling and walls and their reflecting 
power. 

INDIRECT ILLUMINATION. 

There are two ways in which indirect illumination may 
be produced, one being by the use of coves, and the other 
using inverted reflectors, backed by an opaque bowl or 
basket and suspended from the ceiling, the light flux being 
directed towards the ceiling, and then reflected to the 
working plane, the ceiling becoming a secondary light 
source. In cove lighting the lamps are placed in coves 
along the ceiling at the sides of the room, or at the center 
of the room. These lamps are arranged in suitable metal 
reflectors which in some installations line the interior of 
the cove, and designed so as to direct as much of the light 
flux as possible towards the ceiling. A modification of this 
method has been made in numerous installations within the 
past few years, especially in large railroad stations; this 
modification consists in employing individual reflectors, 
placed in recesses along the side wall and at an angle such 
that the maximum flux is directed to the ceiling, the ceil- 
ings generally being arched in shape. 


W=2O. 


aS CF. 


Fias. 4, 5, 7 AnD 8. Dracram SHOWING HEIGHTS AND 
Horizontal DISTANCES CALCULATED. 


FIG. S. FIC. 8 


In the inverted reflector system suspended from the 
ceiling, it is possible to vary the light distribution within a 
wide range, as in the direct system. For example when it 
is desired to confine the light flux within a small area of 


the ceiling, a concentrating reflector is employed, and when 


a wide distribution is required, a distributing reflector is 
used. The reflectors used in the inverted system, are of 
high reflecting power, and are made of a single piece of 
blown glass, covered on the outside with a coating of pure 
silver, giving a good reflecting efficiency. In some installa- 
tions reflectors have been used which are to a certain ex- 
tent translucent, permitting a small amount of the light to 
fall on the working plane direct. These reflectors are of 
artistic shape, and made of special glass; it is a co.npro- 
mise between the direct and indirect. 

The height of suspension varies with conditions, but it 
has been found in practise, that the distance of the light 
unit from the ceiling, and the distribution of the reflectors 
can be varied, within wide limits without materially altering 
the intensity of the illumination on the working plane. 
This method of indirect lighting appears to give a higher 
efficiency than by the use of cove lighting, for the reason 
that in cove lighting as usually employed several years ago, 
the light flux before reaching the plane of illumination, 
suffers two reflections, one from the ceiling and one from 
the walls, whereas from the inverted reflector system the 
bulk of the light reaches the working plane after one re- 
flection from the ceiling. In connection with this reflection, 
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it has been estimated by various authorities, that the loss 
of a single reflection from light colored ceiling amounts to 
about 40 per cent of the light reaching the ceilings. Assum- 
ing then that the walls have the same co-efficient of reflec- 
tion, the light directed to the walls from the ceiling would 
suffer another 40 per cent. Should the walls be dark in 
color, this loss may reach as high as 90 per cent, there- 
fore it is at once seen that in order for this method of light- * 
ing to be efficient, the ceiling in particular, and walls must 
be of light color. 

It must be remembered however, that cove lighting 
systems have been greatly improved, and it is possible to- 
day, to so design the reflectors in the coves, that a large 
percentage of the light flux may be directed to the ceiling 
at such an angle, that the light suffers only one reflection, 
as mentioned in the fore part of this article. This result is 
obtained by the use of individual reflectors, located in 
recesses, many reflectors being used. 

DIRECT VS. INDIRECT LIGHTING. 

It will be of interest to make a comparison between the 
direct and indirect systems, and of importance to consider 
briefly the physiological effect of the lighting. In direct 
lighting and day-light illumination, the floors receive the 
maximum flux of light. By a directive side illumination of 
the walls from the day-light entering the room from the 
windows, the light throughout is well diffused, this does 
not mean, however, that there are no shadows, for owing 
to the direction of the light, the various objects in the room 
will cast more or less shadows. This shadow is of great 
importance in distinguishing articles clearly, and giving the 
proper perspective. 

In connection with indirect lighting, where the units 
are suspended from the ceiling using inverted reflectors, the 
above conditions are found to be the reverse. The ceiling 
in this ease becomes the brightest portion of the room, and 
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TaBLeE 1. ANaGuES Mabe sy Ray or Ligut witH VERTICAL THRouGH LigHt UNIT. 
; F ul HORIZONTAL DISTANCES = D. 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Liar 18 19 20 


i , | u t\7Q0_41¢ 
9_02126°-34'136°-52'|45° °_20'156°-19' |60°-15'|63°-26’ |66°-02'|68°-12'|70°-01 ’|71°-34’|72°-54'|74°-03 75°-04" 75°-58" 76°-46' 77°-28' |78°-07 '|78°-41 
11049" B14! 30°58! 389-40 5° = 50°-12/|54°-28/58° 60°-57 ’|63°-26'|65°-33’ |67°-23 '|68°-58’ 70°-21' 71-34" 72°-39' 739-37" 749-29" 759-15" 759-58" 
9°-28 '|18°-26 ’|26°-34 |33°-41 ’/39°-48 '|4.5° 49°-24'|53°-08' 56°-19’ 619-23’ |63°-26'|65°-13’|66°-48 68°-12" 69°-27" 70°-34''7 19-34" (72°-28" 73 -18" 
8°-08/115°-57 '123°-12|29°-4.5 135°-32140°-36/ |4.5° 48°-49'|52°-07'|55° 579-32’ |59°-45'1619-42|63°-26/ 64°-59 66°-22" 67°-37" 68°-35 | \69°-46 | 70°-42" 
7°-08'| 14°-02’|20°-33 ’|26°-34’|32° 36°-52’|41°-1114.5° |48°-22' 52°-58' |56°-19 '|58°-24/160°-15'|61 -56’ 63°-26" 64 48" 66°-02" 679-10" 68°-12" 
6°-20']12°-32'118°-26 '|23°-58’|29°-03'|33°-41 ’|37°-52’|4 19-38" |45° 48°-01'|50°-43’!53°-08'|55°-18 |57°-15’ 59°-02" 60°-38 62°-06" 63°-26 7 |64°-39 | 65°-46" 
5°-43'|11°-19’/16°-42’ 26°-34.'|30°-58'|35°- __|38°-40’|41°-59’ 47°-44'|50°-12'|52°-26'|54°-28’ 56°-19’ 58°- x 59°-32" 60°57 O24, 63°-26" 

5°-12'|10°-18’/15°-15'|19°-59 ’|24°-27 "|28°-27 ’ |32°-28'|36°-02’ |39°-17 ’|42°-16")45° 47°-29 149°-46'|519-50/ 53°45’ 55°-29" 57°-06'/58°-34" 159 -56" 61°-11" - 

4°-46'| 9°-28'|14°-02/]18°-26’|22°-37 '|26°-34’ |30°-15 '|33°-41’ |36°-52’|39°-48 |42°-31'/45° 47°-17'|49°-24' 51°-20 53°-08 ' 54 47" 56°-19 ' 570-43" 59°-02" 
8°-45'113° 17°-06')21°-02’|24°-46‘|28°-18’|319-36/ |34°-42’|379-34’|40°-14’ |42°-43'/45° 47°-07'|49°-5 , 50-54 ' 52°-36' 54°-10" 55°-37/ 56°-59 
8°-08/'12°-06’ 199-39 '|23°-12'|26°-34 '|29°-45’ |32°-44’|/35°-32’|38°-09 ’|40°-36']42°-53'|45° 46°-58 48°-49" 509-32" 52°-07" /53°-37 55° ; 
7°-36',119-19" 18°-26'|21°-48'|25°-01'|28°-04’ 30°-58’|33°-41 ’|36°-15’|38°-40"|40°-55 ’/43°-01’|45°- : 46°-51 489-35" 50°-12" 51°43" 53°-08" 
7°-08' 10°-37' 17°-21 '|20°-33 ’ |23°-38'|26°-34’|29°-21//32° 34°-31/|36°-52139°-06'/419-11’ 43°-09' 45° 5 46°-44 48°-22" 499-54" 51°-20° 
6°-43' 10° 16°-23'|19°-26 ’|22°-23 '|25°-12 "| 27°-54'|30°-28'|32°-54’|35°-13 |37°-24|39°-28’ 41°-25° 43°-16" 45° ‘ 46°-38 489-11 : 499-38 ' 
6°-20'| 9°-28’ 15°-31 '|18°-26’ |219-15'|23°-58’ |26°-34 *|29°-03|31°-26’ |33°-41 '|35°-50’|37°-52’ 39°-48" 41°-38" 439-22" 45° ; '46°-33 48°-01 : 
6°-01'| 8°-58’ 149-45 1179-31’ |20°-13'|22°-50’ |25°-21’|279-45'|30°-04'|32°-17 '|34°32’-|/36°-23'|38°-17 ’|40°-06’|/41°-49 43 -27' 45 , 46°-28 
5°-43’| 8°-32' 14°-02'|16°-42’119°-17'|21°-48’ |24°-14 "| 269-34 "| 28°-49 ’| 30°-58 ’|33°-01 "|35° 36°-52" 38°-40’ 40°-22' 419-59’ 43°-32" 45° $ 
5°-26’| 8°-08° 13°-23'|15°-57’|18°-26’|20°-51 ’ |23°-12" 25°-28'|27°-39’|29°-45 |31°-46 “1339-41 ’ 35°-32" 37°-18" 38°-59"/40°-36" 42°-08" 43°-36" 
5°-12’| 7°-46' 12°-48'|15°-15']17°-39’|19°-59 ’ |22°-15’ 249-27 "|26°-34'|26°-37 ’|30°-35 ’|32°-28’ 34°-17" 36°-02" 370-42" 39°-17" 40°-49" 42°-16 
4°-58'| 7°-26' 12°-16’|14°-37'|16°-56/]19°-11 ’|21°-22’ 23°-307|25°-34 ’|27°-33'|29°-29 ’|31°-20’ | 33°-07 34°-49 "1369-287 38°-03" 39°-34 fee O1 
4°-46'| 7°-08' 11°-46’|14°-02’|16°-16'|18°-26' |20°-33’ 22°-37'|24°-37'|26°-34 '|28°-27 ’|30°-15’ |32° F 33°-41 1359-19" 36°-52/ 38°-22" 39°48" 
49-34") 6°-51’ 119-19’) 13°-30’|15°-39'|17°-45’|19°-48" 21°-48'|23°-45"|25°-38'|27°-287|29°-15’|30°-58 328-37" 34 =135 35°-45 | 37°-14" 38 a. 

9-24") 69-35’ 10°-53’/13° 15°-04'|17°-06’|19°-06’ 19°-02’|22°-56'|24°-46'|26°-34’ 29°-59’|31 -367/33°-11" 34 42" 36°-09 370-34" 
4°-14’| 6°-20' 12°-32’|14°-32’|16°-30’|18°-26' 20’-19’|22°-10’|23°-58’|25°-43 ’|27°-34 '|29°-3’ 30°-39’ 329-12" 33°41" 35°-8 1 36°-32" 
4°-05’| 6°-97’ 12°-06’|14°-02’]15°-57’|17°-49’ 19°-39 '|21°-27’|23°-12'124°-54 | 269-34 ’|28°-11'|29°-45"|31°-16"/32°-44" 34°-107/35' ~32" 
3°-57'| 5°-54’ 119-41 |13°-34'|15°-25’|17°-14’ 19°-02’|20°-46’|22°-29’|24°-09’ 279-21 '|28°-53'|30°-23'/31°-50’ 339°-14’|34°-36 
3°-49'l 5°-43’ 11°-19’|13°-08'\14°-56’|16°-42’ 189-26’ 20°-08’|21°-48’|23°-26'|25°-01 ‘|26°-34 128°-04 ’129°-32’130°-58’ 32°-21'133°-41 ° 
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84°-09’|84°-18" 
82°-42'/82°-52" 
81°-15'|81°-28' 
79°-49'|80°-04" 
78°-24'|78°-41" 
le 
75°-37'|75°-58" 
74°-15'|74°-37" 
72°-54|73°-18" 


32 33 34 35 36 37 38 


82°-52’|83°-05'|83°-17 '|83°-29"|83°-40"|83°-50’ 839-59" 
81°-07 ', 819-23 |81°-38’|81°-52"|82°-06 ’|82°-18’ 82°-30’ 
79°-59"|80°-16’|80°-32’|80°-47' 81°-02’ 


27 | 28 | 29 | 30 | 31 
819-34’ 819-52’ 82°-09'182°-24'/82°-39’ 
79°-B1’ 79°53” 80°13, 809-32/|80°-50//81°-07 819-23" 
°_58'1769-30'|77° __|77°-28"|77°-54 "789-19 '|78°-41'|79°- i ss 

rpectd /¥gech 749-56" 750.38" 7°b8" v6° 28 ’|76°-60'|77e<18'\7 re-do 73ec01 "| 780-29/178°-41"\79°  \geciy"7o%b4? 
71°-34/|72°-15'|72°-54"/73°-30' 74°-03',74°-35'/75°-04/|75°-32 '|75°-58'|76°-22|76°-46'|77°-07 '|77°-28"|77°-48 782-07 
69°-27'|70°-12'|70°-54"|71°-34"/72°-11 ",72°-46" 73°-18'|73°-49 1749-17 "'74°-45 |75°-10'|75°-35' 75°-58"|762-20"\ 76°41" 
67°-23'/68°-12'| 68°-58” 69°41 70°-21’,70°-58’/71°-34/|72°-07 |72°-39"|73°-08'|73°-37'|74°-03"|74°-29 \74°-53 1752-15! 
65°-23’|662-15'/67°-04 ’|67°-50" 68°-33’ 69-14’ 69°-52'|70°-28'171 °02"|71°-34|72°-04"|72°-33\73°__|73°-27/\73°-B1’ 
63°-26'/64°-22’|65°-13’|66°-02’ 669-48’ 679-31’ 68°-12’|68°-50’/69°-27 702-01 '|70°-34'71°-05’ |71°-34 722-02") 72°28" |72°-54"|73° 
612-33 '|62°-32’|63°-26’|64°-17’/65°-06" 65°-51’ 66°-34"|67°-15’|67°-53”|68°-30’]69°-04 "|69°-37 ' 70°-09’ 702-38’ 71°-07"|71°-34"72° 
59°-45'|60°-45’|61°-42'|62°-36’ 62°-26" 64'-14’ 64°-59 '\65°-42’|66°-22'|67°-01'|67°-37 /|68°-12’ 682-45’ 699-16’ 69°-46" |70°-15" 702-42" 
58° |59°-02'/60°-01" 60°-57’ 61°-49’ 62°-39’ 63°-26'|64°-11 "|64°-53 | 65°-33’|66°-12’|66°-48’ 67°-23’| 672-56" |68°-28" |68°-58’|69°-27 
56°-19'|57°-23'|58°-24 '|59°-21 ’/60°-15’ 61°-07’ 61°-56'|62°-42|63°-26 | 64°-08’|64°-48'165°-26’ 66°-02/|66°-37’|67°-10’ |67°-42 
54°-41’|55°-47’|56°-49|57°-48' 58°44’ 59°-37’ 60°-28’|61°-16'|62°-01’/62°-45'|63°-26’|64°-06’ 64°-43’ 65°-19" 65°-54 |66°-27 | 662-58" 
53°-08’|54°-15'|55°-18'|56°-19" 579-15” 58°-10’ 59°-02'|59°-51 '|60°-38’|61°-23'|62°-06/62°-47 '|63°-26"|64°-03 \642-39" | 65°-13|65°-46" 
512-38’ |52°-46’/53°-50'|54°-52' 55°-50" 56°-46’ 57°-30’/58°-30'|59°-18’|60°-04 "|60°-48’|61°-30’ 622-11 ’|62°-49" 63°-26" 64°-20’|64°-36" 
519°-12"151°-20|52°-26'|53°-28" 549-28" 559-24’ 569-19"|57°-10"|58°- __|58°-47"|59°-32’|60°-15’ 60°-57 ’/61°-36’ 622-14’ |62°-51 "|63°-26 
482-49 |49°-58/|51°-04’|52°-07'/53°-08' 54°-05'155° _(55°-53’/56°-43’|57°-32’|58°-18/59°-02’ 59°-45|60°-25’, 61°-04’|61°-42 
47°-29'/489-39'|49°-46'|50°-49" 51°-50’ 52°-42"|53°-45 |54°-38’/55°-29 |56°-19'|57°-06’157°-51’ 589-34” 59°-16" 59°-56’ |60°-34//61°-11" 
46°-13’|47°-23'|48°-30'149°-34'/50°-36’ 519-35’ 52°-31'153°-26 "|54°-18/|55°-07'|55°-55 /|56°-41 ’/57°-25’|58°-08 58°-49 |59°-28'|60°-06 
45° |46°-10'|47°-17'/48°-22' 49°24" 5)°-23” 51°-20’|52°-15'|53°-0S |53°-58’|54°-47’|55°-34 562-19'/57°-02" 572-43" |58°-24/|59° 

42°-37'|43°-50/145° _—|46°-07'|479-19"/48°-14’ 499-14’ 50-12'151°-07/|52° __|52°-51'|53°-40'|54°-28’ 55°-13'|55°-57’ 562-40" |57°-20/|58° 
419-30" /42°-43//43°-53"/45° 1469-05’ 479-07’ 48°-07' 49°-05/|50°-01'|50°-54’/51°-46 | 52°-36’|53°-24’ 54°-10'|54°-54’ 55°-37’|56019-|56°-59" 
409-26’ |41°-38'|42°-48'/43°-55'|45° 46°03’ 479-03’ 48°-01 ’|48°-57’|49°-51 /|50°-43’|51°-33’|52°-21 ’ 53°-08’|53°-53" 54°-36" |55°-18"|55°-59 
39°-24"|40°-36'|41°-46/|42°-53'|43°-57/45° [46° 46°-58’|47°-55’|48°-49"|49°-41 "|50°-32 |51°-20’ 52°-07'|52°-53/ 532-37’ |54°-19"/55 

38°-25’|39°-37|40?-46'141°-53'142°-57'144° (45° |45°-58'146°-54'147°-49 148°-41 ’149°-32|50°-21’ 51°-09/|519-55’!52°-39’ |53°-22'| 
379-29’ |38°-40'|39°-48'|40°-55'|419-59'143°-01' 44°-02'/45° _ 145°-56/146°-51//47°-44 |48°-35|49°-24’ 50°-12/150°-58’ 51°-43’ |52°-26'53°-08 
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80°-08’ 
779-12" |77°-44’ 
75°-23/ 
73°-04' 
70°-49’ 
689-38’ 
66°-30’ 
64°-26' 
629-27’ 
609-31’ 
58°-40’ 
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559-11’ 
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519-57’ 
50°-26’ 
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80°-32'|80°-55’|81°-15’ 
78°-14"|78°-41'|79°-07' 
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while, on the other hand in a room with a low ceiling which 
is constantly in the field of vision, this brightness of eeil- 
ing would be objectionable and to a certain extent impair 
the ability to see clearly. 

The visibility of objects depends on several factors, one 
of the most important of which is to have a greater inten- 
sity of illumination on the object viewed than on the sur- 
rounding walls and ceiling. Therefore the high intensity. 
of illumination produced on the ceiling, and walls by the 
indirect method decreases the visual sensibility; especially 
is this true, when these surfaces are in the field of view. 
The result is that the eye is unable to see distinetly objects 
placed on the working plane. 


4/84°-26'|84°-34' 84°-41 ’/84°-48'|84°-55'|85°-02'/85°-08'|85°-14’/85°-20/ 85°-26/ 
5|/83°-03’ 839-13") 839-22’ 83°-31 "|83°-40'|83°-48|83°-56|84°-03 '|84°-10'184°-18/ 
6/81°-40'/81°-52’|82°-03’|82°-14 ’|82°-24 ’/82°-34 "829-43 '/89°-52’/83°-01 '|83°-09/ 
7h 
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80°-19"|80°-32"/ 80°-45’|80°-58'|81°-09’|81°-21 ’|81°-32|81°-42" 819-52’/89°-02" 
78°-58')79°-13'|79°-28'|79°-42"/79°-55 ’|80°-08 '|80°-20’)80°-32’|80°-44'180°-55” 
9|77°-37'|77°-54'|78°-1 1 ‘|78°-26'|78°-41 */78°-56/|79°-10/|79°-23' | 79°-36'|79°-48’ 
10/76°-18"|76°-36")76°-54’|77°-12"|77°-28'|77°-44'|77°-59 "|78°-14"|'78°-28'|78°-4.1’ 
74°-59'|75°-19"|75°-39’/75°-58'|76°-16 '|76°-33 |76°-50'|77°-06'|77°-21 '|7'79-36" 
73°-41'|74°-03'|74°-24'|749-45'175°-04'|75°-23|75°-41 |75°-58"|76°-14'|76°-30/ 
13|72°-24'|72°-48"/73°-11")73°-32'|73°-53’|74°-13'|74°-32'|74-°51"|75°-08/|75°-26/ 
719-09 '|719-34') 719-58’) 72°-21 '|'72°-43’ 73°-25'|73°-44'|74°-03'|74°-21’ 
15|69°-54"|70°-21 ‘| 70°-46’|719-10'|71°-34'|719-56 '|72°-18 '|72°-39 '|72°-59 1739-18! 
68°-41'|69°-09’| 69°-36’|70°-01 ‘|70°-26|70°-49'|719-12'|71°-34"|'71°-55/|72°-15’ 
17|67°-29'|67°-58" | 68°-26'|68°-52'|69°-18’ 69°-43'170°-07"|70°-30’/70°-52'|71°-13’ 
18]66°-18'|66°-48’| 679-17 '|67°-45'|68°-12’ 69°-03’|69°-27'|69°-50’|70°-12’ 
65°-08'|65°-40’ 66°-10’|66°-39'|67°-7'’ |67°-33 1672-99 1689-24’ 68°-48169°-12’ 
64° °-23"| 65°-03’| 659-33 '|66°-02’| 66°-30'|66°-57 ’|67°-23 '|67°-48'|68°-12’ 
62°-53’|63°-26'| 63°-58' 64°-29'|64°-59|65°-28'165°-55'|66°-22'|66°-48'/67°-13 
22|61°-47 '|62°-21 "|62°-54'|63°-26'|63°-57 ‘| 64°-26 1649-551 65°-23/ |65°-49'|66°-15/ 
60°-42"|61°-18" 619-51’ 62°-24’|62°-56’|63°-26|63°-55/|64°-24’|64°-51'165°-18" 
24|59°-39’| 60°-15'| 60°-50’|61°-23 1619-56’ | 62°-57 '|62°-57 '|63°-26/|63°-54/|64°-22” 
25 58°-38'|59°-14"/59°-50’ 60°-24’|60°-57’|61°-13'1619-59‘|62°-29 '|62°-58'163°-26’ 
26 |57°-37"|58°-14"|58°-50"| 59°-25'|59°-59’ 60°-31 /61°-33’|61°-33'|62°-03'162°-32 
fs 569-387, 57°-15"|57°-52/58°-28'|59°-02’'59°-35’|60°-07 ’|60°-38 1612-09’ 619-38’ 


One chief objection charged against the indirect system 
is, the absence of shadows, or the unnatural position and 
faintness of same. In large rooms illuminated by the in- 
direct method, the downward light is very noticeable and 
it is sometimes difficult to distinguish the features of a 


28 55°-40"| 569-19") 56°-56" 57°-32'|58°-07' /58°-40°|59°-13"|59°-45" 60°-15"/60°-45! 
19 549-44’ 55°-34'|56° 6") 56°-37 57°-12'/57°-46! 589-19’) 58°-52|59°-23/ 50°53! 
80 53°-48'\ 54°-28"|55°-06 ''55°-43'|56°-19’ 56°-53'|57°-27'58° 58-31 '/59°-02" 


TAN .©)== 7 i 


is the secondary light source from which the illumination 
of the room is obtained. The result of this diffused illumi- 
nation, is the absence of side shadows, being opposite to 
the results produced by ordinary day-light, besides the room 
seems to have an unnatural appearance. In considering 
the physiological effect of indirect lighting, the propor- 
tions of the room and use of same, should be taken into 
consideration. For example in a room of great ceiling 
height, where the ceiling is not in the field of view, a re- 
latively high brightness of the ceiling is not objectionable, 


person at a distance when standing under this light, for the 
reason that the strong downward light coming from the 
ceiling as it does with this method, produces shadows on 


the face of the person in such a manner as to make the face 


look unnatural. 


The illumination produced by the indirect system, is 
nearly uniform and as this is only required in a few cases, 


it can be termed an objection, for the reason that varia- 


tions in the intensity of illumination in different parts of 
the room is desirable as being, restful to the eye. For ex- 
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: TABLE 2. VaLuES OF CosINE CUBES FOR ANGLES IN TABLE 1. 
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Th = (CP/h’) Cos’ ©. 
ample, when a person is reading a book on which there is a designed reflectors, the indirect system coming second place 


certain intéusicy of illumination, the person often finds in the list. 


relief and restfulness in looking towards objects having a 
lower intensity, in other words the muscles of the iris are 
relaxed. It is also claimed, that in viewing objects under 
the indirect lighting, that a higher intensity on the object 
is required than with the direct system. This is due to the 
fact as mentioned in another part of this article; that the 
ceiling and walls are brightly illuminated and exercise a 
powerful influence on the eyes of an observer. 


THE EFFICIENCY OF VARIOUS SYSTEMS. 


1. Indirect lighting cove, 20 to 35 per cent. 

2. Indirect lighting with suspended units 35 per cent. 

3. Direct lighting with lamps placed near ceiling 
frosted 50 per cent. 

4. Direct lighting lamps placed near ceiling and equip- 
pel with efficient reflectors 75 per cent. 

The above table gives the efficiencies of both the indirect 
and direct systems, as found by tests made by several 
authorities. The lower limit of 20 per cent for cove light- 
ing is perhaps for systems where the light flux is subjected 
to more than one reflection. From the table it is at once 
seen that the most efficient system is the direct using well 


A point often lost sight of in connection with the instal- 
lation of the indirect system employing units suspended 
from the ceiling, is the effect of dust; since the reflectors 
are usually pointed upwards, the dust accumulates very 
quickly on the interior face of the reflector thereby reducing 
its reflecting power. If not cleaned at frequent intervals, 
this will reduce the illumination to a very perceptible ex- 
tent. In cove lighting this trouble due to dust is also en- 
countered, more so perhaps in the open cove system, be- 
cause generally the coves are placed at a great height from 
the floor and the frequency of cleaning depends to some 
extent on the accessibility to the light units. 

The initial cost of the inverted reflector system, is also 
higher than with the direct system. In one type of cove 
lighting the lamps are usually placed in the erves on from 
8 to 18-inch centers, in order to avoid spotted effects. The 
large number of lamps employed, necevsarily means more 
outlets, more wiring and switches, io control the different 
sections, thereby increasing the first cost. There is there- 
fore not much to commend this sys‘em, as it is eostly and 
inefficient. The initial cost of the inverted reflector system, 
is also high in comparison with the direct, but it is not due 


148 


SOUTHERN ELECTRICIAN. 


OcToBER, 1911. 


TABLE 3. CONSTANTS FoR INTENSITY OF ILLUMINATION 
HORIZONTAL DISTANCES —= D. 
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so much to the 
and fixtures. 


wiring, as the cost is made up of reflectors 


One of the disadvantages charged against the direct 
system, is the fact that the light units are more or less 
exposed to the field of view. This is more noticeable, in a 
long narrow room, where the units are placed on a low 
ceiling. For example if a person should stand at the end of 


a long room and look towards the opposite end, the light 


Outlets in private houses should be laid out from the 


standpoint of their general use, and also of the especial use 


which will be required of them when occasional entertain- 


ments are given. These conditions can never be met by a 


single high efficiency unit, which is a barbarism in any © 
A 40-watt Tungsten filament lamp is the limit of 


home. 


wattage that should be allowed - any one lamp, not outlet, 
in a private house, 


; 
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A New Graphical Method for Deter- 
mining Flux from E. M. F. 


(Contributed Exclusively to SouTHERN ELECTRICIAN ) 
BY MONTFORD MORRISON. 


INCE the discussion of flux and emf involves the pro- 
cess of differentiation and integration together with 
mathematical formulation, a simple method eliminating the 
necessary mathematical theory is desirable. The discus- 
sion that follows has this for its object and accomplishes 
it graphically. Mathematicians, physicists, and more lately 
chemists, admit the superiority of graphical demonstra- 
tion over the complicated proofs of formulated mathe- 
matics. Not only does applied science call for a demon- 
stration, but in the presentation of the fundamental theory 
the reader’s understanding, which is his conception, de- 
pends upon some other action with which he ean see rela- 
tion. In many cases a graph may show the student in a 
few minutes what might require hours of work with equa- 
tions. Some of the methods, for instance, of evaluating 
the ¢o-efficients of a sine series would require much time 
to thoroughly master all of the theory in its details. A 
graph reveals immediately the entire method. 

The statement is often made that nearly all equations 
may be differentiated but very few integrated. This, how- 
ever, refers to the methods of the calculus. Integration 
is not like differentiation, a direct operation, but consists 
in recognizing the given expression as the differential of 
a known function, or in reducing it to a form where such 
recognition is possible. All functions can be differentiated, 
but all cannot be integrated; that is, their integrals cannot 
be expressed in terms of known functions by pure calculus. 
However, if an equation is given and it is capable of 
graphic representation, it can be integrated by one of the 
many mechanical means. Further, if formulation is de- 
sired this can be accomplished according to Fourier’s Law. 
Thus, any function whatsoever can be integrated approxi- 
mately if the several branches of mathematics be employed. 

Present day engineering has reduced engineers to prac- 
tical scientists. The old methods of construction by mere 
experience have long since been substituted by the most 
advanced theories of science, though they sometimes are 
but experiments. This advance calls for simple methods 
in the use of the theory, and although they may be approx- 
imate they will usually suffice for engineering work if they 
come within one per centum. 

A few years ago engineers were contented with com- 
paratively rough estimates, but the tendency of today leans 
towards accuracy. It is easily remembered that only a 
few years since, many of the more practical treatises on 
electricity and magnetism were contented with “equivalent 
sinusoid approximations” for irregular flux and currents 
plotted in rectangular co-ordinates and the “equivalent cir- 
cle approximations” in polar co-ordinates, for their graphic 
representations and calculations. The thorough engineer 
of today must treat irregular curves with Fourier’s series 
or really obtain true graphs of the flux or currents and 
either differentiate or integrate for the unknown functions. 
While the following method was designed primarily to do 


this work, it will serve equally as well for mechanical en- 
gineers in the calculation of the different moments, curves 
of stability and inertia, if properly used. 

Mathematically speaking, differentiation is the process 
of finding the differential co-efficient of a given function. 
The differential co-efficient is then denoted by the symbol 
dy/d«x and is the limit of the fraction Axz/Ay as Az 
and A y individually approach zero as a limit and the frac- 
tion approaches some fixed limit, such as 10, 13, or 5. 
That is, the differential co-efficient of y with respect to z. 
Therefore the differential caleulus is the science of rates, 
and its fundamental object is to determine and compare 
rates of change. Since the most fundamental expression 
in ethe science of electricity relates to the rates of change 
in flux, differential calculus is the base for the calculation 
“of varying current phenomena. 

The tangent to a curve at any point has the direction 
of the curve at that point. Let @ denote the angle X A P 
in Fig. 1. Now, as P moves along the curve E P F, ® 
varies accordingly and gives the direction of the curve 
at any point P relative to the X-axis. The tangent of ® 
is the slope of the curve at the point of tangency. In the 
same figure let y equal a function of x, and s denote the 
length of the path traced by (2, y). Starting at E, sup- 
pose (x, y) to move along the curve to P and thence along 
the tangent P C. Then, when zx equals O D, the change 
of « and that of y will both become uniform with respect 
to s. Hence P C, P H and H @, will represent ds, dx and 
dy, respectively, when x equals O D. Hence 

ad x/dy = tan ®D (1) 

This shows that in order to differentiate a curve graphi- 
cally, it is only necessary to find the angles that the tan- 
gents make with the x-axis and obtain the tangents of these 
angles. 

With the several existing methods of graphical differen- 
tiation, too strenuous an attempt has been made to obtain 
accuracy by using the geometric meaning of dy/da. Prac- 
tice has shown it entirely impractical as well as impossible 
to locate the exact point of tangency by merely drawing 
a line to coincide with some part of the curve and then 
attempting to find the point or still worse, selecting a 
point and trying to read the angle that its tangent makes 
with some other line. The former method is most difficult 
to use, when the radius of curvature is long and the latter 
with radius of curvature short. It is, therefore, desirable 
to have a method of uniform ease of application and a 
good average of accuracy, in place of methods of alter- 
nating ease and extreme difficulty, striving to obtain theo- 
retical accuracy, but because of the varying difficulty of 
applheation, have neither a fair nor uniform accuracy. 

In order to explain and apply the following method at 
the same time, and thereby save the time of the reader, we 
shall start with an actual flux curve,* Fig. 2, curve a, the 
equation of which is, 
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® = 944 sin © + 223 sin 3 (GO — 7° 24’) Data FOR CURVE a. ~ 
+ 14 sin 5 (6 — 14° 3’) + 3 sin 7 (O iG 19° 40’) (*) Dubos ee oe 
We shall first compute the ordinates of the differential 
curve by this graphic method and after differentiating the Ze Tet 
equation by means of the calculus, compare the results. 40 43.06 
Before differentiating the curve, it will be found con- 34 5.50 
venient to fix the horizontal width of the curve to the scale re tae 
of comparison used, so that the divisions of period M,, M,, 16 7.42 
M,, will be of some unit value. That means that instead a tibet 
of the period being 27, it will have in graphic representa- #5 7.53 
tation n units of length. The use of this will be explained Fig 8,12 
Aas as A —14 8.73 
later. The curve is given, either in the form of a table, 90 9.03 
graph or an equation, in this ease the equation of the curve Ree Bree 


being given. From the equation we may make a table of 
ordinates convenient for plotting. Thirty ordinates per 
pericd will suffice for this illustration with data as follows: Since 30 ordinates per period are to be used, the graphie 
length used will be 30 units. Making the centimeter the 


unit, the horizontal width of the eurve for one period will 
be 3 decimeters and the distances M, M., M, M,, ete., will 
be one centimeter. Consider P, Q, P,, P. Q, P,, ete., as 
right-angle triangles. If the sides P, P,, P, P,, ete., were 
straight lines, it is evident that these lines would be parallel 
to the tangent of some point on the curve between the 
limits of the straight line. As Az approaches zero, this 
. unknown point of tangeney approaches its confinement to 
the absolute middle point between the limits of the straight 
lines P, P,, ete. The radii of curvatures for the various 


Fig. 2. Diagram SHOWING INTEGRATION OF A Fuux CurVE. 


~Ocroser, 1911. 
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points on the curve will determine the number of ordinates 
for the period when a eonstant aceuracy is required. By 
geometry the middle points between P, P,, ete., are the 
intersections of perpendiculars ereeted at the middle points 
of P, Q,, ete. Therefore P, Q,/P, Q,, ete., very closely ap- 
proximate the differential of the curve for the points W, 
W, ete. Since the sides P, Q,, ete., of the triangles are of 
unity value, the tangents of the angles P, P, Q,, ete., may 
be calculated with greatest ease. The differential of curve 
a is then with reference to the figure, 


70) + (2.2 on) —(o M n41 ) Be Qn. (ii) 


that is, the rate of change at any ordinate W may be found 
by substituting the value of the sub-number of that ordi- 
nate for » in (i). Using this formula and calculating 
the rates of change at W,, W., ete., we obtain the follow- 
ing data: 

Data FOR CurvEs b. 


ORDINATES S { PROPORTIONALITY DEGREES 
BY GRAPHS Factor, 2.18 

3.34 7.28 —41 
2.99 6.52 —35 
1.93 4.22 —29 
Cone eee 1.30 —23 
— .30 — .65 —17 
— .61 —1.33 —ll1 
— .59 —1.29 —5 
— .32 — .70 +1 
+ .05 + .1ll ff 
.16 oD 13 
— .04 — .09 19 
— .49 —1.07 25 
—1.39 —3.02 31 
+2.44 45.33 37 
Be) 7.04 43 


The figures in the first eolumn plotted with respect to 
the angles in the-third column, give the eurve K on abscissa 
b. Now, differentiate curve a, 

® = 944 sin © + 223 sin 3 (O — 7° 24’) 
+ 14 sin 5 (0 — 14° 3’) + 3 sin 7 (6 + 19° 40’) 
d® 
d@/dt = — 944 cos 6 — 675 eos 3 (Q—7° 24’) 
_— 70 cos 5 (6 — 14° 3’) — 21 cos 7 (GC — 19° 40’). 

This curve is plotted with an axis of abscissa b, being 
the curve c. Take some ordinate, preferably the maxi- 
mum, of curve c and find the ratio between the ordinates 
of the curves at that point on the abscissa. This propor- 
tionality factor is about 2.18. Now, multiplying the ordi- 
nates of curve K by 2.18 and plotting the curve, we have 
the curve f. The limits of the aeeuraey desired, may be 
represented by the radius of a eirele, and by the centers 
of the circles at the limits of the ordinates, the accuracy 
may be judged. If not sufficiently aceurate, a greater 
number of ordinates must be resorted to, or the ordinates 
may be shifted along the abscissa, or the horizontal width 
of the curve may be increased. In practice rarely ever 
is the flux curve the given function. Almost any instru- 
ment that will compute the flux ean be made to compute 
the emf or current by making the emf or the current pro- 
portional to the flux. The problem is usually to caleulate 
the flux from the emf. Therefore the problem of most 
interest is to begin with the emf and go through the reverse 
operation. 

By construction, the ordinates P, Q,, ete., of the curve 
f of abscissa b are proportional to lines P, Q,, ete., of the 
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curve a, and therefore the integration may be performed 
this way, making use of the integral symbol as follows: 


[Gores on)/2) = fn Q,-1 +. O n-1 Pn, (tit) 


that is, the integral for any time along the abscissa may 
be found by reversing the operation of differentiation, and 
this may be performed graphically by substituting the sub- 
numbers of the ordinates for m in (iii). It is not believed 
that any practical help would be derived from plotting 
this integral curve. The only advantage would be an illus- 
tration of the accuracy, and since in this case it would be 
about the same as obtained in differentiating the original 
curve, we already have one illustration. After the work 
of differentiation or integration has been ‘completed, the 
horizontal width and the maximum ordinate may be changed 
if desirable. 
The area of curve a, as it now stands is, of course, 


n=n 


1 MiseMis..-ln )base' length (iv) 


n=1 

Now, since the distance between the ordinates is unity 
and their number is n, then n may be substituted for the 
base length in (iv) and the equation of area then becomes, 


45 SS Mi+Me+Ms+______ Mn (v) 


and from table of curve a, (v) equal 96.74. The actual 
area of the curve taken with a planimeter is 96.7 em. The 
second decimal place could not be read on the planimeter 
at hand because only the hundred square centimeter eali- 
bration could be used and hence on this curve it was not 
possible to use but the last three readings, the first being 
zero. 


*From a Bureau of Standards publication. 
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The Electrical Great White Way of | 
New York City. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY B. M. BLUM. 


NE thing that indicates perhaps more significantly than 
anything else, the high stage of development which 
the electric sign has attained and also proves its value as a 
forceful advertising medium, is the fact that a regular sight- 
seeing service has recently been established for the purpose 
of seeing the “Great White Way” at New York City after 
dusk. The wonderful electrical displays on Broadway have 
always attracted a great deal of attention both in this 
country and abroad and New Yorkers have frequently 
called them their “free show.” That a regular auto-bus 
service should be opened for seeing this show, certainly in- 
dieates that there must be something worth while seeing. 

To every one who chooses to see the so-called show 
from the bus and is willing to pay the fare which is one dol- 
lar, a program is given called “ A Guide to the Great White 
Way.” It contains illustrations and descriptions of all the 
signs along the route together with considerable interesting 
data about New York in general. Let us now take the trip 
mentally and inspect the Great White Way as it is today. 


> THE FLAVOR LASTS 
4 


aS 


Fig. 1. Wrighley’s SPEARMINT SIGN aT 32ND STREET. 


Starting from the Bartholdi Hotel at Madison Square, 
we ride up Broadway as far as 32nd Street. Here the cur- 
tain rises and we see, facing Greely Square, the “first act.” 
This is the Spearmint electric sign, as high as a four-story 
building and over three times as long, the actual dimensions 
being 48 by 153 feet. The printed guide tells us that the 
spear in this display is one hundred and one feet long and 
the package twenty by fifty-two feet. The letters of the 
word “Wrigley’s” are fourteen feet high, those forming 
“Pepsin Gum” being twelve and a half feet. It is illumi- 
nated by 2,950 white, green, and red globes. The sight-seer 
is given an excellent idea of the immensity of this first dis- 
play owing to the fact that it is of the “steady” type, that 
is, it does not flash The Swan Fountpen advertisement 
shown underneath this sign is nineteen feet high and ninety- 
seven feet wide. 

As we continue up Broadway past the Herald Building, 
we are confronted by “Act II” at Broadway and 37th Street, 
already known to New Yorkers as the Chariot Race. It is 
60 feet high and 90 feet long and is probably the most 
elaborate sign on Broadway. The lower portion of this 
display is devoted to a portrayal of the chariot race scene 


from Ben Hur. In the foreground is seen the main 
chariot drawn by two fiery horses, while at the left, appar- 
ently approaching at full gallop, are seen the other contes- 
tants. Every possible bit of action is reproduced with 
wonderful reality from the waving of the horses’ maines 
and the driver’s cloak to the clouds of dust thrown up by the 


Fig. 2. ‘‘He CuHariot Race SIGN aT BROADWAY 


AND 37TH STREET. 


horses’ hoofs. The roadway shown in this sign is com- 
pletely studded with bulbs constantly flashing in such man- 
ner as to intensify the apparent speed at which the chariots 
are racing onward. This display contains 20,000 globes and 
500,000 feet of wire, over ninety-five miles. It is not taken 
up with one advertisement but is used to advertise a number 
of different products by means of three lines of monogram 
boxes which form the upper part of the structure. 

Two blocks further up on the route we stop for a mo- 
ment just outside the Metropolitan Opera House, and look- 
ing over our shoulder, we see the Corticelli silk display 
facing north towards Times Square. This is another inter- 
esting sign in front of which crowds are gathered every 
evening. It shows the Corticelli kitten playing with a spool 
of red silk. The electrical action consists in the apparent 
unwinding of the thread from the spool and the continuous 
motion of the kitten’s paws. Lines of globes representing 
silk begin to appear across the kitten, until it seems to be 
all tangled up. The picture is then switched off for an in- 
stant and the entire effect repeated. The dimensions of 
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this sign are 50 by 46 feet. The kitten is 36 feet wide and 
30 feet high, and the spool 15 by 10 feet. This sign con- 
tains nearly 2,000 globes. 

The next sign to command attention, is the one advertis- 
ing Heatherbloom petticoats at the corner of Seventh 
Avenue and Forty-second Street. This display has oecu- 
pied its position for a number of years and has become a 
really famous landmark for Broadway’s cosmopolitan 
crowds. At the right hand side of the sign, holding an um- 
brella, is shown a girl 54 feet tall whose skirt is apparently 
flapping in the wind. This and the constant rainfall which 
constitutes the rest of the action in this display, give it per- 
haps the most realistic effect ever produced in an electric 
sign. The moving skirt design is certainly suggestive of 
petticoats. The width of the umbrella is 22 feet and the 
length of the girl’s shoe 6 feet. The number of globes used 
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Fig. 4. HratTHERBLOOM Perricoat Sign at SEVENTH AVE. 
AND 42ND. STREET. 


is 2,030. The big painted bulletins below this electric sign 
receive their illumination from brilliant electric reflectors, 
making this one of the brightest spots on the Great White 
Way. 

Passing the Times Building and Rector’s we enter 
Longacre Square. Here, above the glare of the numberless 
smaller signs of hotels, theatres and restaurants, there loom 
up four of the most prominent big electrics, namely, the 
C/B Corset, Porosknit Underwear, White Rock Water, 
and Kayser Gloves. The C/B sign, situated on the roof of 
the Cafe Madrid, is 50 feet high by 50 feet wide. This 
is a beautiful and artistic display, all the lights of which 
remain steady with the exception of a few hundred or so 
which are scattered over all parts of the sign and flash 
continually, giving the effect of twinkling stars. There 
are 1,994 lamps in this sign. The Porosknit Underwear 
sign on the opposite side is the largest in the Square, being 
55 feet high by 108 feet long. This is an advertisement ap- 
pealing primarily to men, and the design. that of two 
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youngsters sparring, is one that no man can overlook. This 
Porosknit pair amuse thousands by their lively boxing 
bouts every evening. The total number of globes is 3,430. 
The White Rock sign, one of the latest additions to the 
Great White Way, is situated at the apex of Longacre 
Square, the most dominating advertising location in eiviliza- 
tion, and while being impressive as an advertisement, is also 
unusually artistie, being considered by many to be the most 
beautiful illuminated advertisement ever seen on Broadway. 
It is truly an object of beauty and something of utility for 
the passerby. This sign is an example of the courteous use 
of outdoor advertising space. The clock bows its cour- 
teous greeting to the people and tells them the time of day, 
and illuminates the dial for their convenience at night. The 
sign is 62 feet high and 50 feet wide, while the diameter of 
the clock itself is 20 feet. The minute hand is 9 feet long 


if) 


Fig. 7. Wuite Kock Sian, LoNGackeE Square. 


and weighs 140 pounds. There are 3725 glebes in this 
display. At the sides are two lions’ heads spouting streams 
of water, which appear to be in contitiuous metion. 

The Kayser Glove sign, another very elaborate display 
of the changing type, is situated at Broadway and 49th 
Street, but is visible not only from !.ongacre Square, but 
also down Broadway for a distance of one mile. First is 
shown the woman holding a glove at acm’s length and then 
by a series of rapid flashes she is seen drawiuz it on her 
left hand. The accompanying ‘Wiustration shows the last 
phase of his sign. This display measures 56 feet at its 
widest point and contains 1,677 globes. 

Our journey is now drawing to an end as there is but 
one more display to see. It is at Broadway and 54th Street 
on the roof of an eighteen story building and is itse!f almust 
six stories high. This sign advertises Wrigley’s Spearmint 
Gum and is a reminder of the one at 32d Street. It is 
interesting to note that no matter where one stands be- 
tween 32nd and 54th streets on Broadway, either one or the 
other of these two gigantic signs is always in sight. They 
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literally get the crowds “coming and going.” ‘The spear is 
125 feet long, the height of the words “Wrigley’s” and 
“Spearmint,” 21 feet. The total width is 125 feet. 

These big displays are almost invariably those of nat- 
ional advertisers, and it is a fact that many concerns who 
use them charge one quarter of their cost to local advertis- 


ries: 


ing and three quarters to national advertising. Such is 
the nature of the crowds that throng Broadway. According 
to police records, between two and three hundred thousand 
people pass every day through the Great White Way, and it 
is through the great number of transients who form a big 
percentage of this vast army, that news of these electrical 
displays finds its way into every nook and corner in the 
How long it takes for these visiting thousands to 


J\AYSER GLOVE SIGN, LONGACRE SQUARE. 
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duplicate themselves is difficult to calculate, but every day 
brings new crowds to gaze and marvel at New York’s Great 
White Way. 

The effectiveness of electric signs in inscribing an ad- 
vertising message in terms of such quick and powerful ap- 


WRIGLEY’s SPEARMINT Gum SIGN at BROADWAY 
AND 54TH STREET. 


Fig. 9. 


peal to the eye, that he who runs may read, has been utilized 
by the national advertisers to such advantage that other 
classes of advertisers are using them. Notable among this 
latter class is boards of trades of hustling and growing 
cities desirous of attracting capital and additional popula- 
tion, and the manufacturer who reminds the passing publie 
of the existance and location of his plant. 


Recent Central Station Policies and 
Developments in England. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) . 
BY R. E. NEALE, A. C. G. I., B. SC., ENGLAND. 


URING recent years, despite the great loss of revenue 
caused by the introduction and general adoption of 
the metallic filament lamp, the financial position of English 
central stations has, in the main, steadily improved and, 
now that the metallic filament crisis is past, a period of 
unparalleled prosperity is confidently expected. Large sup- 
ply stations being chiefly confined to large manufacturing 
towns, find no insuperable difficulty in extending their off- 
peak load at a rate commensurable with the growth of the 
evening lighting demand. Indeed, in most cases, a material 
improvement in the annual load factor of the undertaking 
is made from year to year. 

Among the most interesting developments may be noted 
the rapid extension of bulk supply of current to large 
works and outlying communities. On contracts for large 
quantities of electricity for periods ranging from 3 up to 5, 
8 or 10 years, the supply station can afford to quote ex- 
ceptionally favorable rates and, by this means, numerous 
large works and small communities have been prevented 
from installing their own generating equipment. Such cen- 
tral supply is economical to the purchaser and the supply 
authority attains higher load factor, lower running costs.per 
unit, and greater financial stability by possessing guaranteed 
loads of such magnitude. 

Quite a number of provisional orders taken out by 
small towns or villages have been lapsed in favor of bulk 


supply from an adjacent large central station. The wisdom 
of this policy is usually indubitable though the prospects 
of small independent generating stations have lately much 
improved. ‘The Accrington central station supplies the ad- 
jacent town of Haslingden with current, cars and men for 
its tramway system. This arrangement expires in December 
1912, after which Haslingden will supply the ears from its 
own distributing station. Another interesting instance of 
municipal bulk purchase is to be found in the offer of the 
East Anglian Ice Co., to supply the Oulton Broad Couneil 
with from 10,000 to 30,000 units per annum at 5 cents per B. 
T. U.; the Council is prepared to spend $12,500 on its 
feeders and distributing network. 
Some 48 English towns now take supply in bulk from 
neighboring central stations and there is an ever increasing 
number of cases in which more or less restricted supply is 
permitted to consumers outside the authorized area of the 
undertaking concerned. Recent bulk contracts concluded 
with railways inelude the agreement of the Aberdeen station 
to supply the Great Northern Railway of Scotland with 
current for lighting, heating and power for five years from 
March, 1911 at 4.25 cents per unit for the first year and 4 
cents per unit afterwards, the railway being liable for not 
less than 135,000, 140,000, 150,000 and 160,000 units in the 
Ist., 2nd., 3rd., and 4th. and 5th. years respectively. The 
London and North Western Railway has recently applied 
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to the Acton station for supply to all the stations, sidings, 
signals and railway premises in the area of the latter. The 
present gas consumption of the company is about five mil- 
lion eubie feet per annum. 

Cases in which individual works have entered into 5 
year contracts for the supply of not less than 100,000 and 
500,000 kw hours per annum might be indefinitely cited. 
Thus the Stockton-Tees station has agreed to supply a 
large works at 1.375 cents per unit for 2 years and then at 
1.25 cents per unit for a further 3 years, a minimum an- 
nual payment of $2,500, being guaranteed. To secure this 
load $25,000 capital outlay will be required, of which $18,- 
500 will be expended in the first year of supply. In Hack- 
ney there is a firm which has been consuming 300,000 units 
per year and which has now entered into a 3 years con- 
tract for not less than 500,000 units per year at $10 per 
kw. maximum demand plus 1 cent per unit, while in other 
areas the fixed charge falls to $5 per kw. Dartford sup- 
plies power consumers taking not less than 150,000 kw. 
hours per year at 2 cents per unit providing the demand 
does not exceed 100 kw. from 4 to 6 p. m. in January and 
December. 

Blocks of flats in large cities are largely supplied on the 
“telephone” system; the “farming out” of current from a 
central supply board in the buildings has many objections. 
Though bulk supply possesses obvious advantages in the 
ease of large works and small communities, the perfection 
of suction gas plant and Diesel oil engines has greatly 
enhanced the possibility of economical independent genera- 
tion in such eases. Water power is utilized to no impor- 
tant extent in England. Indeed, in numerous instances, 
small provincial stations have shown more rapid extension 
and more profitable operation than for larger concerns. 
This is often attributable to keen local interest in the 
scheme, a happy condition seldom attained in large towns. 
A striking instance of rapid development in a small station 
is the case of Grassington, where a 20 kw. water turbine 
was installed in 1909. In the six months preceding March 
31st, 1911, the demand on this station rose from 30 per cent. 
to 85 per cent. of the total plant capacity. 

At the present day, there are 38 stations in the United 
Kingdom having a plant capacity less than 100 kws.; 55 
having over 100 kw. but less than 250 kw. generator 
capacity and, in all, 151 having less than 500 kw. of 
machinery installed. The total number of central stations 
is about 420. 

RECENT SUPPLY POLICIES AND APPLICATIONS OF ELECTRICAL 
3 ENERGY. 

Exhaustive treatment cannot be given to this important 
heading but the following remarks illustrate the general 
tendencies of the times. In the first place, a number of 
undertakings are making capital expenditures from revenue 
account. A notable instance of this policy is the Worcester 
Corporation station which has devoted $46,000 from revenue 
during the past 6 years to purposes which could be justly 
charged to capital. Such a policy increases the difficulty 
of securing a reasonable net profit at the time but certainly 
fimproves the ultimate stability and prosperity of the 
undertaking by limiting its capital burden. 

Numerous supply authorities have raised loans up to 
$25,000 or more for the purpose of giving consumers “free” 
or “assisted” wiring installations. According to local 
policy, these installations remain the property of the supply 
company or may be purchased by the consumer or his 
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landlord on the hire system. In either case, the consumer 
pays for the special benefits afforded him, by a temporarily 
or permanently higher rate per kw hour. In some eases, the 
wiring work is leased to an independent contractor who re- 
lieves the central station of all responsibility and receives 
payment from the consumer by an extra charge of 2 cents 
per unit levied on the latter, by a prepayment meter, till, 
say, 240 units per “point”? have been consumed, this assum- 
ing an overall installation charge of $5 per point. 

In outlaying residential districts and for the supply of 
small consumers of whatever class, strenuous efforts have 
lately been made to evolve cheaper supply and distribution 
systems. Bare overhead lighting lines are becoming rel- 
atively common and though, in some cases, there has been 
great local opposition to this construction, in at least one 
case, (Lydney, Glos.) it is stipulated that the lines be re- 
movable at six months notice. It has, elsewhere, been ac- 
cepted as a matter of course. In many Worcester houses 
good grade flexible leads are run on cleats along the walls 
of passages and rooms. The wires are painted to match 
their surroundings and are thus very inconspicuous. No 
serious mishaps have yet been attributed to this simple 
construction, which is accepted by insurance companies. 

PRICE OF CURRENT. 

The whole object of rate modifications during recent 
years has been to popularize the use of electricity, particu- 
larly among power users and the masses of middle class 
householders. Off-peak loads have been eagerly sought as 
raising the load factor of the station. Beckenham, Leek 
and Wakefield are instances of the rare policy of raising . 
the price of current to tide the station over the metallic 
filament lamp crisis. These stations recently found them- 
selves compelled to raise the lighting tariffs by 1 cent per 
unit to meet the standing charges on the undertakings but, 
as a general rule, there has been a considerable, if retarded, 
reduction of rates. One of the most notable groups of low 
tariffs in this country is to be found at Southampton where 
current is supplied for lighting at from 5 to 7 cents per kw. 
hr.; for power at 1.5 to 4 cents per kw. hr. and for heating 
at 1 cent kw. hr. By the latter exceptional rate, it is hoped 
to-develop a valuable day load. At Stokes there is now a 
restricted hour supply at 2 cents per unit for all purposes, 
providing the consumer installs a time switch to disconnect 
his cireuits between sunset and 10 p. m. As another ex- 
ample of the special endeavors made to secure a heating 
load, Barrow-in-Furness supplies current for lighting at $60 
per kw. installed plus 2 cents per unit; for power at $15 
per kw., plus 2 cents per unit and for heating at a flat rate 
of 2 eents per unit. By the time of its usual occurrence, 
a heating load is probably quite justly exempt from any 
standing charge. 

Special terms, usually 1 to 3 cents per unit rebate, are 
generally granted for the supply of lamps lighting the 
outside of shops. In various London districts, the shop 
lighting tariff ranges from 5 to 6 cents per unit, conditional 
on electric lighting being also used inside the premises. 
At Ilford a composite charge of $15 per 500 hours is made 
for the energy supply, carbons and trimming of each 600 
watt enclosed are. Electrical contractors are frequently 
supplied at a reduced rate, say 2 cents per unit for display 
purposes, usually subject to a minimum annual charge of 
say $25. Such a concession is entirely in the interests of 
the central station. 
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Current supply for the recent Coronation decorations 
was usually at 2 cents per unit. Few undertakings 
charged over 14 to 14 of their ordinary lighting tariff for 
this purpose and, in at least two cases, (Barrow and 
Blackburn), the special supply was free providing con- 
sumers erected their own wiring and fittings to the satisfac- 
tion of the Electrical Engineer and paid 2/6 as a connecting 
fee. On the other hand, some stations arranged for a fixed 
charge per lamp of stated candle power and, though their 
intentions were doubtless amiable, the equivalent tariff per 
kw. hr. reached rather a ferocious level in some eases. 
Thus Taunton supplied 8 candle power lamps at 1 cent per 
night from 9 to 12 p. m. i. e. at 10.4 cents per unit assum- 
ing 4 watts per candle power lamps or 33.2 cents per unit 
assuming 1144 watts per candle power for metallic lamps, 
such as should certainly have been used. In some instances 
a minimum number of lamps and minimum number of 
burning hours per evening were specified as the condition 
for acceptance at the reduced rates. 

There has been a steady reduction or abolition of such 
irksome charges as levies for fuse renewals, meter rents, 
etc. The revenue derived from these sources is usually in~ 
significant when allowance is made for the cost of collec- 
tion and the irritation caused to consumers. Marylebone, 
(London), has recently abolished a charge of $10.50 per 
year to “telephone” consumers for supply for purposes 
other than lighting. This charge barred many business 
houses from adopting radiators, fans, ete. and its removal 
has been followed by a notable increase in business. A 
sliding rate is almost invariably arranged for power con- 
sumers and the limiting consumption beyond which further 
reductions in rates are available are continually decreasing. 
In the Neweastle-on-Tyne district, energy for power pur- 
poses is obtainable in bulk at 1 cent per unit. 

The application of electric motors to the driving of 
various machine tools in factories is steadily expanding 
though the rate of development does not equal that realized 
in America. It-must be remembered that many large 
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English works have a very efficient steam driven plant in 
full working order; in such eases, it is difficult or impossible 
to show an economical case for electrie driving, allowing for 
the cost of serapping:the existing plant. Electric motors 
are now widely employed in pumping and sewerage works, 
in refrigerating plants and in collieries, ironworks, cement 
works and general chemical works. An interesting special 
utilization of tramways is to be found in Acerington where 
the Post Office authorities pay $500 per annum for the 
conveyance of mails, postmen, ete. by the local tramways. 

Electric lighting is now frequently employed, as the 
result of private or public enterprise, in the illumination 
of markets, slaughterhouses, goods yards, ete. Its use in 
schools and all public buildings is rapidly extending and 
for the illumination of bandstands, piers and so on, twin 
cable permanently fitted with lamp holders at intervals of 
1 to 2 feet, is of unique value. Flash signs for adver- 
tising purposes are making steady headway but are not em- 
ployed to anything like the extent common in the States. 

Kinematograph theatres from an important load in 
many towns. These halls are supplied at the ordinary light- 
ing or theatre rates for auditorium lighting; at theatre or 
shop rates for outside lighting and, usually, at specially low 
rates for the lantern are supply. Kinematograph ares re- 
quire from 25 to 100 amps. at 50-70 volts. 

In street lighting, flame ares are very widely used in im- 
portant thoroughfares while metallic filament lamps are 
carrying all before them in the lighting of smaller streets. 
In some eases all the street lamps are extinguished at mid- 
night, while in other places, all burn till dawn. The most 
economical and satisfactory arrangement is to extinguish 
alternate lamps at about 11.30 p. m. or to extinguish all 
arc lamps at this time, replacing each by two 25 or 50 
watt metallic filament lamps for the remainder of the 
night. In very small towns, it is common to supply publie 
street lighting only for six months in the year, even then 
extinguishing the lamps at 10 or 11 p. m. 


Developments in Interior, Special and 
: Display Illumination. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN) 
BY WILLIAM §. KILMER. 


T SEEMS to be a prevailing practice of engineers and 
architects to devote the larger part of their energies 

in connection with store lighting to the general illumination 
and that of show. windows, leaving eases, cabinets, and 
interior displays to the most convenient and old time rule 
of thumb method at hand. This practice, however, is 


gradually diminishing, more from the demand of the con- » 


sumer than the development of the art. When we stop 
to consider that the average department store contains 
about ten times the lineal feet in show eases that it does 
in show windows, the problem should receive careful 
thought. 

This is a problem which should interest the manager 
of every new business department of a central station, and 


be an entering wedge for closer relations and better illumi- 


nation among the general and retail stores in their district. 
The subject is one which vitally interests the proprietor of 
the store, for the show ease is in its true definition the in- 
terior show window. When by various means the proprie- 
tor has created an interest by general publicity or window 
display, sufficient to induce the purchaser to enter his estab- 
lishment, he has paved the way to a sale. However, how 
often is the sale not made because the methods employed 
beyond the entrance do not correspond with those met 
with outside? The illumination of a display inside should be 
such as to show up the goods to the best possible advan- 
tage. There are several features which require considera- 
tion in dealing with this problem, and it is the purpose of 
this article to take these up from technical, commercial and 
economical aspects. 
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Fic. 1. A Drirricutt Form or SHow CaSsE TO ILLUMINATE. 


First of all, a sufficient quantity and quality of illumi- 
nation properly distributed is required; second, the units 
employed must be inconspicuous and neat and placed where 
they will not detract from the appearance of the case or 
interfere with the goods; third, the temperature must not 
be raised to such an extent as to harm delicate and perish- 
able merchandise; fourth, the units must be so arranged 
that they can be readily removed, or must be such that the 
ease may be easily cleaned; fifth, the operation must be 
eeonomical. There are several other features to be con- 
sidered, but the above mentioned are the most prominent. 
To the inexperienced engineer in this class of work, it 
might be advisable to state that photometric data and 
the point by point method cannot be followed out to any 
degree of accuracy in this character of illumination, <al- 
though the characteristic distribution of light of the unit 
will materially aid to form a working basis. The distribu- 
tion of light about the unit is so intensified and altered 
when placed in the ease, by reason of the mirrors and lamp 
shelf, that mathematical calculations cannot be followed 
and the only real accurate measurement is obtainable from 
measuring instruments. 
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DISTRIBUTION OF Licht ABouT A SHOW CASE 


It will soon be found out in this class of work that 
four 25-watt units per eight foot case will give the desired 
effect, this, of course, varying with the standard in vogue. 
A yery good rule to follow for the proper standard is that 
the proper illumination. of the ease should be approxi- 
mately double the exterior general illumination. These two 
simple rules will enable the contractor and central station 
solicitor to make interior recommendations that may be 
relied upon as to results, and in this manner secure new 


Fig. 3. Tur Linouitre Unit. 


business in a field which is unlimited and offers a vast 
future for both. ; , 

Various types of fixtures are used for show ease light- 
ing, however a system which lends itself particularly 
usually consists of four of the 25-watt-Linolite units in 
a continuous shell reflector, which is attached to the case 
by two or three clips. These clips are readily adjusted 
to the interior and into these clips the shell is secured by 
means of a spring, the standpipe then runs through at 
one end of the ease into an outlet box under the base or 
footboard, into which it is customary to place a single volt 
flush switch, this giving individual case control. The ac- 
companying photographs and data describe the accessories 
obtainable for this class of work. 

In Fig. 1 there is illustrated a difficult form of show 
ease to illuminate. This case receives the identical treatment 
that a standard show case would receive, with the exception 
that the unit is turned on its axis to approximately fifteen 
degrees from the vertical. It will be noted that this case 
is glass on all four sides and the merchandise is so ar- 
ranged that it is viewed to an advantage from any point. 
The case measures six feet long, four and one-half feet 
high and eighteen inches wide, the narrow width making 


LINOLITE 100 


Unit In PLANE oF Lamp Axis. 


AND 140 Wart-Unrts. 
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it necessary to change the angle to the measurement of 


light. These cases are particularly popular in the shoe 


department of our department stores. 

The distribution of light about a show case unit, con- 
sisting of four 25-watt Linolite lamps in the show case 
reflector, is shown graphically in Fig. 2. The unit when 
measured was placed so that the value is in a plane con- 
taining the axis of the lamp. It will be noted that an 
average illumination of seven to. eight-foot candles may 
be maintained on a current consumption of 100 watts to 
a foot case. This at times may be raised to 100 watts to 
ten and twelve-foot cases, owing to the fact as previously 
stated, that the mirrors in the glass give an effect of being 
much higher. Therefore the variation is not so readily 
noticed. 


Fie. 4. GenerAL ILLUMINATION AND SHOW CASE 
LIGHTING. 


The control of all rays renders it possible to place on 
the merchandise an intensity of illumination which com- 
pares very favorably with the effect received from the com- 
mon systems using two or three times the current. It will 
be noticed from the photometric curve that all the light is 
confined practically in a zone of 45 degrees, the balance 
of light being merely actual light from the lamp itself 
without any reflection. The effect of this class of illumi- 
nation is very pleasant to the eye, and has a tendency to 
bring out the desired shadow effects on the merchandise, 
which is so important, and oftimes neglected by the engi- 
neer. The 35-watt unit used largely in window lighting 
and the photometric eurve shows the distribution of light 
around four of these lamps, which constitute a unit. All 
lamps described in this article are the tungsten filament 
Linolite lamp, 1.25 watts per candle, burning four in 
series, on 110 volts, the individual voltage to the lamp 
being 27.5, with ampere variations not exceeding .05 be- 
tween any two lamps. By maintaining this small varia- 
tion, an equal intensity from all filaments is obtained. The 
above show window units should not be taken as a unit which 
is adaptable for all classes of windows, as each installation 
has to be treated as a distinet proposition, and the re- 
flector designed so that the rays are confined to exactly the 
area where needed. This, of course, is sometimes possible 
by the use of a knuckle joint, which permits the unit to 
be adjusted to a certain extent. ' 

In Fig. 4 an installation is shown where general illumi- 
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nation and ease lighting is accomplished. The goods dis- 
played are fountain pens which in themselves are not the 
most desirable goods to illuminate. It will be noticed that 
the cases are all of glass construction which permits a fair 
amount of light to pass through without shadows, and the 
reflector is so designed that the sufficient amount of illumi- 
nation is received in the show room and at the same time 
a direct downward illumination is received for the show 
case. 

While show case illumination in this article has been 
taken up generally, using for illustration one type of unit, 
this has been done principally to outline the nature of the 
problems involved rather than give the various details in 
connection with the individual solution of this class of 
illumination employing a variety of methods. The field is 
comparatively new and deserves careful attention not only 
to bring about good results but to provide economic opera- 
tion. Our newer and larger stores provide a field for in- 
vestigation and with the interest now taken in this class 
of illumination developments of interest are sure to be 
the products of the near future. 


Hydro-Electric Developmene in Chile, 
South America. 


Several hydro-electric power plants are being con- 
structed, principally by German interests. So far as 
known there is but one plant in the country owned by 
American interests, and that is connected with the Braden 
Copper Co., near Rancagua, Chile. German interests con- 
trol a large proportion of the electrical plants of the coun- 
try and are reaching out for the most available sites for 
hydro-electric plants. A German company secured a con- 
cession last year for the location of a water power plant 
on the Aconeagua River above Valparaiso with a view to 
supplying power and light to the region above and about 
this city. They so dominate this business*that it is diffi- 
cult. to introduce anything but German electrical machinery 
and supplies. It will take some hard work to get back 
what American interests have let slip from them in this 
line, and it would be well for Amercian manufacturers in 
other lines to take notice and see that other interests are 
not handicapped in a similar way, for German manufac- 
turers are after business in Chile in earnest and every possi- 
ble effort is made to capture the whole trade. 


Some Views on Electricity. 


The Fernie B, C., Free Press has recently had an 
electrical equipment installed and has consequently suddenly 
become electrically enthusiastic to the extent of printing 
the following definitions: A transformer is an apparatus 
that hangs on a pole on the street and grinds the volts into 
domestic sizes for adjacent consumption. A meter is an au- 
tomatic case-keeper that is designed to keep the conscience 
of the consumer pure and untainted. A motor is a Chris- 
tian Science medicine box that is influenced from the power- 
house by absent treatment. 
follows: The armature amperes the rheostat at the switch: 
board by kilowatting the voltage, thereby transforming the 
resistance into two-phase electromotive ohms, with which the 
motor absorbs the peak load on the cut-off. The dynamo re- 
duces the insulation of the series wound exciter producing 
multipolar generators on the direct current, and you, pay 
at the;city clerk’s office. 


OcToBER, 1911. — 


: 


The method of operation is as 
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Street Lighting by Metallic Flame and 
Series Tungsten Lamps. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY D. A. BOWEN. 


HE field of lighting in American cities has witnessed the 

use of many types of units—including the open are 

lamp, the enclosed are lamp, the carbon incandescent lamp, 
the gas lamp and others. It is, however, only within the 
last few years that the leading are and incandescent lamp 
manufacturers have, after extended research and develop- 
ment work, introduced units that will provide adequate 
illumination. Great advancement has been made in the 
mechanical and operating characteristics of lighting units 
and their efficiency has been greatly increased. The light 
distribution of such units has been improved to such an 
extent that our streets are illuminated by night in such a 
way that traffie can be carried on with as much ease and 
comfort as by day. The careful investigation and develop- 
ment has not been confined to the lighting unit alone, the 
station equipment and auxiliary apparatus have been 


greatly improved in design and efficiency. 


Let us review briefly the development of the lighting 
subject since the introduction of the are lamp for street 
lighting about 1880. The direct current series open carbon 
are, consuming about 500 watts at the lamp terminals, was 
the first large unit used in street lighting. Until the 
development, of the enclosed are, the open are was practically 
without competition, and while the enclosed are was not so 
powerful or efficient as the open are, it distributed the light 
more effectively, giving a greater illumination at points 
more distant from the lamp and was steadier and more 
reliable in its operation. The shadows of the lamp frame 
which were so objectionable with the open are were 
practically eliminated by the enclosed are and the economic 
feature of longer life per trim, reduced labor and expense 
of maintenance encouraged the change which in a short time 
resulted in the enclosed are practically superseding the 
open are. 

- The direct current series enclosed are was first developed 
and like the open are was operated from direct current are 
machines. Later the series enclosed are was developed for 
alternating current, but instead of operating from series 
are machines they were operated from constant current 
regulating transformers, since the current for the constant 
eurrent regulating transformer could be supplied from the 
large station alternators. From an operating standpoint, 
this was a great improvement as it eliminated the use of 
rotating machines for supplying the ares, and thereby 
greatly reduced the operating cost. Are generators are us- 
ually high speed machines of comparatively low efficiency 
and require considerable attention. It is usually necessary 
to have a spare generator to guard against prolonged in- 
terruption of service due to a burned out armature. This 
item in itself is very expensive without having to suffer 
the loss of revenue due to lamps being out of service, not 
to mention the inconvenience of being without light. 

Carbon incandescent lamps equipped with suitable re- 
flectors and ‘operated from constant current regulators or 


from constant potential mains have been extensively used 
in suburban towns where the intensity of illumination 
required is not high. The extremely low efficiency of this 
lamp, together with the fact that the candle power de- 
creased with the increase of life, were great handicaps to its 
suecess. Furthermore, the yellow color of its light after it 
had been in service a short time detractéd materially from 
its appearance. But even under these conditions this lamp 
was until the last year or so, the only electric device for 
competiting with the gas unit. 

The gas lamp with the Welsbach mantle, giving a green- 
ish yellow light has been used for suburban lighting where 
low intensity of illumination is required. The rapid depre- 
ciation in candle power of the gas mantle as the life in- 
ereases and the attention required to keep the system in 
good condition have greatly handicapped its wide use. 

The old open are gave its maximum candle power at an 
angle of 45 degrees below the horizontal and decreased 
very rapidly on. both sides of this point. The maximum 
illumination was obtained at from 25 to 30 feet from the 
lamp, the points midway between lamps receiving very little 
light, rendering the lamp very ineffective for street lighting. 
Although the maximum candle power of the open are was 
higher than that of the enclosed are, the candle power of 
the latter at 15 degrees corresponded very favorably with 
that of the open are and it was therefore more effective 
for street lighting. 

Since the early days of lighting, conditions have greatly 
changed, cities are more densely populated, traffic has be- 
come more dense, making it necessary to provide sufficient 
illumination to see clearly throughout the length and breadth 
of the street. Where lights were used merely to indicate 
the course of the street, we now require an almost uniform 
illumination of the surface throughout its entire length. 
Good illumination favors travel and traffie increases where 
suitable illumination is provided, thus these two factors in- 
erease the demand for higher and more uniform intensities 
of illumination. 


Reflection 


Non-Luminouvs 


Fic. 1. Execrropp ARRANGEMENT For Merautiic FLAME 
Serres Arc LAMPS. 

To provide an absolutely even intensity of illumination 
is impossible in practice, since all lamps furnish the strong- 
est illumination at points nearby. To approximate as 
nearly as possible an even« intensity of illumination, the 
lamps should emit the strongest light at an angle of from 
15 to 20. degrees below the horizontal and deerease rapidly 
above and below this angle. ; 
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Lighting may be divided into two general classes, one 
of high intensity, the other of moderate intensity. For 
business centers and busy thoroughfares, parks, mills, foun- 
dries, etc. the former is necessary, while for residence and 
suburban districts especially where shade trees abound, the 
latter is sufficient. For either class a light approaching 
daylight is most efficient and most desirable, for objects 
can be distinguished more clearly and the eye fatigue will 
be less. 

For street lighting whether a high or moderate intensity 
is required, the illumination should be as uniform as pos- 
sible, except at street intersections, where it should be 
shghtly more intense. The operating and maintenance cost 
should be kept within reasonable limits. For good illumina- 
tion the requirements may be considered briefly as high in- 
tensity or low intensity, uniform intensity and diffusion. 
We might also add that low operating and maintenance 
cost, simplicity and efficiency of the station equipment and 
distributing system is of great importance. 

Having considered the most important requirements, we 
may state briefly the desirable characteristics of units and 
equipment as follows:: (1). The maximum intensity of 
light should be distributed at an angle of from 15 to 20 
degrees below the horizontal and decrease rapidly above and 
below this angle. (2). The color of the light should ap- 
proach daylight. For lighting of high intensity, a number 
of large units should be used. (3). For lighting of low 
intensity, a number of small units spaced at frequent in- 
tervals should be used. (4). Uniform candle power 
throughout the life of the uite. (5). Long life of the unit’ 
(6). In the station equipment, absence of moving machin- 
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ery is desirable. Among recent types of lamps designed 
to meet these requirements, two types of metallic flame 
lamps with the necessary station equipment and auxiliary 
apparatus have been developed and in successful operation. 
For the high intensity class of illumination the direct cur- 
rent series metallic flame lamp, operated from mereury arc 
rectifiers and sometimes from series are generators, has been 
developed for street lighting. Later the multiple and series 
multiple metallic flame lamp operated from direct current 
constant potential mains has been developed for the light- 
ing of mills, parks, train sheds, foundries, ete. 

The equipment for a street lighting system of direct 
current series metallic are lamps, consists of the lamps, a 
constant current regulating transformer with rectifier bulb, 
and the control panel containing the necessary auxiliary ap- 
paratus for properly controlling the regulator and lamp 
circuit. 

The lamps show a marked improvement in design over 
the older types of are lamps and are more accessible for 
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inspection. The weight is approximately the same as the 
earbon are lamp and as a light producer it is very much 
more efficient. The light is white in color and is emitted 
from the flame, instead of from the crater at the end of 
the positive carbon as is the case in the carbon are. The 
large portion of the light comes from the flame of volatil- 
ized oxide which always surrounds the negative electrode, 
as shown in Fig. 1. A light distribution, indicated by the 
curves “B” and “C” in Fig. 2., which is exceptionally 
desirable for the illumination of streets and large areas, is 
obtained. The light is steadier and the illumination on the 
street is practically uniform when the lamps are spaced at 
ordinary distances and are suspended at the usual heights. 
Each lamp consumes-272 watts at the lamp terminals when 
operating at 4 amperes and gives the maximum intensity of 
light at about 15 to 20 degrees below the horizontal. At 
this point the intensity is more than twice that given by 
the direct current series carbon are lamp consuming about 
500 watts at the lamp terminals when operating at 6.6 
amperes shown by curve A in Fig. 2. The 6.6 ampere 
direct current series metallic flame lamp consuming about 
450 watts at the lamp terminals gives 5 or 6 times as much 
light at the effective angle as did the series carbon are 
ecnsuming 500 watts and operating at the same current. 

A comparison of the different systems in use for street 
lighting and the amount of energy consumed by each sys- 
tem is shown in Fig. 3. It will be observed that the 
metallic flame lamp operating from mercury are rectifiers 
at 4 amperes consumes at the busbars, less than one-half 
the energy consumed by the 6.6 amperes carbon are operated 
from series are machines and that it gives about twice as 
mueh light at the effective angle. When operated at 6.6 
amperes from mereury are rectifiers about three-fourths as 
much energy is consumed at the bus bars and about five or 
six times as much light is obtained. The 6.6 ampere me- 
tallic flame lamps can be operated from existing are genera- 
tors which are wound for that current, but for 4 ampere 
operation the are gnerators must be rewound. Such an are 
generator outfit will, however, be from 20 to 25 degrees less 
efficient than the rectifier system and will require consider- 
ably more floor space and attention on the part of station 
attendants, in addition to having a higher operating and 
maintenance expense when all of the points incident to 
practical operation are considered. ; 
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Daylight is the most natural light and it should be used 
as a basis of comparison for artificial illumination. It is 
with a white light approaching daylight in color that work 
can be done with the greatest satisfaction, comfort and with 
the least physical exertion. With artificial illumination in 
which the yellow or orange rays greatly preponderate eye 
fatigue is far gerater than with light approaching day- 
light in color. 

SERIES TUNGSTEN LAMP SYSTEMS.. 

Probably the most marked improvement that has been 
made in the past few years in the effort to meet the de- 
mand for adequate street illumination has been the develop- 
ment of the series tungsten lamp. ‘The introduction of the 
tungsten lamp has made available a highly efficient light 
souree of correct color value for low intensities of illumina- 


Fig. 4. Srreet Hoop witnh RapiaL Type REFLECTOR. 


tion. The high efficiency of the lamp permits the use of 
suitable shades and reflectors for deflecting the light rays 
from less to more desirable directions, and furthermore by 
the use of such screens and reflectors the intrinsic brilliancy 
of the light unit is so modified that the lamps may be con- 
veniently and advantageously placed at heights sufficiently 
low to avoid interference with adjacent foilage, or in other 
words at the most efficient height from the street, without 
producing objectionable glare. 

The long life of the series tungsten lamp, its white color 
and high efficiency in the smaller sizes combine to more 
nearly fulfill the requirements for street illumination. The 
lamps can be secured in a large list of sizes, and this elim- 
inates the practice of using the same type and size of light- 
ing unit throughout the entire city. The type of reflector 
and various auxiliary fixtures in most general use for this 
class of service are shown in Fig. 4. Between adjacent 
eross streets the lamps are spaced as close as local condi- 
tions will permit and at cross streets two or more units of 
the same size, or a larger unit with the same characteristic 
curve of light distribution are installed. 

Series tungsten lamps are sometimes operated in series 
with are circuits but more generally in a series circuit of 
tungsten lamps only. For the operation of series tungsten 
lamps two systems of distribution are employed, one is known 
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as the, Adjuster Socket System and the other as the Regu- 
lator System. In the Adjuster Socket System, which was 
intended for operating a series of lamps on constant poten- 
tial circuits, a small reactance coil is mounted in each street 
hood. This reactance coil is connected in shunt across the 
lamp terminal, and operates to maintain the continuity of 
the lamp cireuit, and to maintain practically normal vol- 
tage on the remaining lamps of the series, in case one or 
more lamps burn out or become broken. As the lamps burn 
out or become broken, the reactance coils take their places 
in the cireuit and the current variation will be very slight, 
as indicated by a curve. It will be observed from this 
curve that a large percentage of burnouts will tend to dimin- 
ish the line current and will never result in injury to the 
remaining lamps. 

Lamps of any candle power, but of the same ampere 
rating, are operated in series on the same circuit, and the 
operation is satisfactory, so long as the sum of the lamp 
voltages equals the voltage of the supply cireuit. The sys- 
tem has a power factor of over 99 per cent. and an efficiency 
of about 95 per cent. It is adapted particularly where the 
number of lamps to be installed is quite small, on account 
or its low first cost of installation. 

In the regulator system, series of lamps supplied have a 
constant current regulating transformer, which automatic- 
ally controls the current of the lamp cireuit. When a lamp 
burns out an insulating film cut-out device operates to 
maintain the continuity of the cireuit. The regulators in 
most common use are of the repulsion coil type, having two 
moving coils suspended in such a way that they just balance 
each other when normal current passes through the second- 
ary. Lamp current is maintained within 1 per cent. of nor- 


’ mal for any load, and the system has a power factor of 


about 90 per cent. and an efficiency of 96 per cent. when 
operating at full load. } 

Series tungsten lamps have been found particularly de- 
sirable for both street and ornamental illumination in busi- 
ness sections, on account of rugged filiament and long life. 
It is very efficient, reasonable to maintain, and, when equip- 
ped with suitable shades and reflectors, has a low intrinsic 
brilliancy, and the units can be spaced sufficiently close to 
obtain excellent results in illumination. Each of the fore- 
going systems has its own peculiar merits, and may be 
selected for use according to local requirements. 


Available Water Power in Canada. 

According to offiéial estimates made by the Department 
of the Interior, the available water powers of the Do- 
minion of Canada are capable of developing energy repre- 
senting more than 25,000,000 horsepower, which if pro- 
duced from coal would represent a consumption of more 
than 562 millions of tons per annum, at the rate of 21.9 
tons of coal to the horsepower. The Province of Quebec 
leads with an available water power of more than 17,000,000 
horsepower, its present development of horsepower, how- 
ever, being only 50,000; whereas, Ontario with a water 
power of not much in excess of 3,000,000 has a present 
development of more than 330,000 horsepower. At Cham- 
bly, 12 miles north of St. John’s on the Richelieu River, 
just below the last of the series of rapids between the two 
places, is located a plant with a capacity of 22,000 horse- 
power, which furnishes power to St. John’s and other towns 
in this section of the Province. 
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Census Data on Electrical Machinery 

and Apparatus. 

A preliminary statement showing the general results of 
the thirteenth census of establishments engaged in 1909 in 
the manufacture of electrical machinery and apparatus has 
been issued by the Bureau of the census, an abstract of 
which follows: The report presents a comparative sum- 
mary of the statistics of the industry for the censuses of 
1909, 1904, and 1899, and shows the number and value of 
the different kinds of electrical equipment manufactured 
during each census year. The reports were taken for the 
calendar year ending December 31, 1909, wherever the sys- 
tem of bookkeeping permitted figures for that period to be 
secured, but in some instances where the business year of 
an establishment differed from the calendar year, they relate 
to the business year falling most largely within 1909. 

The value of the machinery and apparatus manufactured 
for use in the generation and utilization of electricity in- 
creased from $105,832,000 in 1899 to $159,551,000 in 1904, 
and $243,967,000 in 1909, or 130 per cent during the de- 
The value of products represents their selling value 
or price at the plants as actually turned out by the factories 
during the census year, and does not necessarily have any 
relation to the amount of sales for that year. 

DYNAMOS. 

Dynamos, dynamotors, motor generators, and similiar 
machines constitute the most important generic group of 
electrical machinery. The number of dynamos manufac- 
tured annually inereased from 10,527 in 1899 to 15,080 in 
1904, and 16,791 in 1909, an increase of 59 per cent for the 
decade. The value of the dynamos for each year was $10,- 
473,000, $11,084,000, and $13,081, 000, respectively. As a 
rule much larger and more powerful dynamos were manu- 
factured in 1909 than for the prior years, so that while the 
average value of machines manufactured was greater in 
1909, they lower cost for corresponding 
capacity. The average capacity per machine increased from 
55 kilowatts in 1899 to 66 in 1904, and 84 in 1909. The 
value of the dynamotors, motor generators, boosters, rotary 
converters, and double current generators manufactured in- 
creased from $380,000 in 1899 to $3,155,000 in 1909, or 730 
per cent. 


cade. 


represented a 


TRANSFORMERS AND SWITCHBOARDS. 

The value of transformers manufactured increased from 
$2,963,000 in 1899 to $4,469,000 in 1904, or 51 per cent, and 
to $8,801,000 in 1909, or 197 per cent. The value of the 
switchboards, panel boards, eut-out cabinets for light and 
power increased from $1,847,000 in 1899 to $3,766,000 in 
1904, or 104 per cent, and to $5,972,000 in 1909, or 223 per 
cent. 

MOTORS. 

The total value of motors of all kinds, including sup- 
plies and parts, manufactured increased from $19,505,000 in 
1899 to $22,371,000 in 1904, and $32,087,000 in 1909, or 64 
per cent for the decade. The number of power motors 
manufactured annually increased from 35 ,604, valued at 
$7,551,000, in1899 to 79,877, valued at $13,121,000, in 1904, 
and to 244,123, valued at $18,306,000 in 1909, there being 
an inerease of 586 per cent in number and 142 per cent in 
value for the decade. Many powerful motors were manu- 
factured, but the number of small motors has increased so 
rapidly that the average capacity per machine has declined, 
the average horsepower per motor for the three census years 
being 14.5, 8.5 and 6.7, respectively. 
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The number of small motors for the operation of fans 
has increased very rapidly. There were 97,577 such motors 
reported in 1899. In 1904 there were 102,535, and in 1909, 
199,113, an increase of 104 per cent for the decade. The 
value of these motors increased from $1,055,000 in 1899 to 
$2,451,000 in 1909, or 132 per cent. 

STORAGE AND PRIMARY BATTERIES. 


The value of the storage and primary batteries manu- .: 


factured increased from $3,679,000 in 1899 to $4,244,000 in 
1904 and $10,612,000 in 1909, or 188 per cent during the 
decade. Both storage and primary batteries consist of 
various elements which are not always combined and sold 
together as a unit by the same manufacturers, and vet it is 
not until these are brought together that a complete cell is 
consitituted. Many of the parts and supplies used are 
manufactured outside of the electrical field, and therefore 
the statistics shown in this report do not convey a correct 
idea of the importance of this branch of the industry. 
ARC AND INCANDESCENT LAMPS. 

The number of are lamps manufactured increased from 
158,187 in 1899 to 195,157 in 1904, and decreased to 123,543 
in 1909. The decrease is accounted for by the fact that 
other varieties of lamps are now used for street light and 
for other purposes for which are lamps were formeriy used 
almost exclusively. The value of these lamps decreased 


slightly in 1904 ($1,574,000) as compared with 1899 ($1,-— 


828,000), but, owing to the introduction of more costly 
types of these lamps, such ag flaming ares, increased to $1,- 
707,000 in 1909. 

The group of incandescent lamps includes carbon fila- 
ment, gem, tantalum, tungsten, elower vacuum, vapor and 
similar lamps used for lighting, advertising and decorative 
purposes. Some of these varieties were not manufactured 
in 1899 or 1904. A large number of decorative and minia- 
ture lamps, X-ray bulbs, vacuum tubes, ete., are now manu- 
factured, but the varieties are so numerous that it is impos- 
sible to obtain accurate statistics of the number. 
value of the group inereased from $3,515,000 in 1899 to 
$6,953,000 in 1904 and $15,715,000 in 1909. The value of 
the carbon filament lamps increased rapidly from 1899 to 
1904, but there was a slight decrease in 1909, the value for 
the respective years being $3,442,000, $6,308,000, and $6,- 


_ 157,000. The manufacture of gem, tantalum, tungsten, and 


other metal filament lamps was reported separately for the 
first time at the census of 1909, when they were valued at 
$7,682,000. Some of these new varieties of lamps were not 
reported separately at prior censuses, and it is possible that 
they were included with the carbon filament lamps, thus ac- 
counting in part for the apparent decrease in that variety 
of lamp. Advertising, decorative, and all other lamps, in- 
cluding in 1909 glower lamps, vacuum and vapor lamps not 


separately reported in 1904, have increased in value from — 


$645,000 in 1904 to $1,876,000 in 1909. 

The total value of all lamps reported for 1909 was $15,- 
715,000. This does not inelude sockets, receptacles, bases, 
ete., or lighting fixtures of any character. 

LIGHTING FIXTURES. 


The value of electrie-light fixtures of all kinds manufac- 


tured in 1899 was $3,751,000; in 1904, $3,295,000; and in 
1909, $6,128,000. Large quantities of combination gas and 


electric fixtures are now manufactured. At the census of . 
1909 it was ascertained that the value of these combination 3 


fixtures was about $12,884,000. Their value for prior 
censuses can not be ascertained, and there were undoubtedly 
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large quantities manufactured in connection with the manu- 
facture of gas fixtures which are not identified with the 
manufacture of electrical supplies, and their value is not 
ineluded in this report. 

TELEGRAPH AND TELEPHONE INSTRUMENTS. 

The telegraph instruments include intelligence (key, 
sounder, ete.) of all kinds, police, fire, district, and miscella- 
neous instruments, wireless apparatus, also switehboards 
and telegraph parts and supplies. The total of this group 
of instruments in 1899 amounted to $1,642,000, in 1904 to 
$1,111,000, and in 1909, $1,957,000, an increase of 19 per 
cent in the decade. 

Telephone apparatus includes transmitters, receivers, 
complete sets of instruments (not included in the separate 
parts), interior telephone systems complete, and central 
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switchboards, private exchange boards, parts and supplies. 
The total value of this group in 1899 was $10,512,000 as 
compared with $15,864,000 in 1904, and $15,547,000 in 1909, 
a slight decrease during the last five-year period. 

The report also shows the value of the total annual out- 
put of miscellaneous apparatus used in connection with the 
utilization of electrie current. . Principal among these may 
be mentioned electric measuring instruments, the output for 
which in 1909 was $7,800,000 ; magneto-ignition apparatus, 
sparks, coils,‘ete., valued at $6,080,000 electric switches, sig- 
nals and attachments, $5,384,000; heating, cooking and weld- 
ing apparatus, $1,003,000; lightning arresters, fuses, ete., 
valued at $1,942,000; therapeutic apparatus, $1,116,000; 
cireuit fittings, $1,081,000; and electric flatirons, $951,000. 


_ 
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Georgia N. E. L. A. Convention. 


The tentative program for the first convention of the 
Georgia section of the N. E. L. A., published in the Septem- 


‘ber issue of SourHerN ELEcrrictan remains practically 


unchanged. The convention at the time this issue leaves 
the press is in session at Columbus, Ga. The details of the 
two days’ work as given in the following outline will ap- 
pear in the next issue. 

_Turspay, September 26. At 11 o’clock the convention 
will be called to order and the address of weleome delivered 
by Mayor Rhodes Browne, of Columbus. ‘The address by 
the president will then follow, together with reports by the 
committees on membership and finance and a paper entitled 
“Advantages of Co-Operative Effort by Central Stations 
With Insurance Inspections,” by A. M. Schoen, chief engi- 
neer, Southeastern Underwriters’ Association, of Atlanta. 

The Tuesday afternoon session will be called at 2:30 
o’elock, and the following papers presented. “Low Pres- 
sure Turbines,” by E. H. Ginn; and “Supply of Electric 
Energy to Textile Mills,” by G. K. Hutchins. During 
Tuesday evening from 8:30 to 10:30 o’clock an informal 
reception will be held at the Muscogee Club. There will 
also be an executive committee meeting during the evening. 

WepneEspay. At the morning session the following 
papers will be presented: “Ice Making as Associated with 
Central Stations,’ by Burdett Loomis, Jr.; and “Electric 
Heating Utensils,” by L. L. Warfield. Following the read- 
ing of these papers and the discussion, the members will go 
into executive session, considering reports of the various 
committees, including that of the nominating committee, 
after which the election of officers for 1911-12 will take 
place. After adjournment from executive session at 12:30, 
a special train will take all delegates and guests to Goat 
Rock to see the construction going on at the new dam. 

Special preparations have been made for a Rejuvena- 
tion of the Sons of Jove at Columbus during the conven- 
tion, by Mr. L. S. Montgomery, statesman for Georgia. 
This will be an excellent time to take advantage of the 
opportunity to become a Jovian. In the way of an ex- 
planation of this statement, we quote the following in 
abstract from a neat miniature Jovian Bulletin originated 
and published by Mr. Montgomery, which he chooses to call 


“The Columbus Booster.” The following statements are to 
the point and suggestive of the proper spirit in which to 
accept the Jovian pledge and persue the good work after 
becoming a member. 

“Some Georgia Central Station men seem to think that 
the Sons of Jove is an order more for the contracting and 
jobbing branches of the trade than for them, they are mis- 
taken. President John Foster Gilchrist, of the N. E. L. A. 
is a Jovian and the following Past-Presidents of the N. E. 
L. A. are active Jovians: Charles R. Hundley, No. 486, 
Buffalo; Henry L. Doherty, No. 3208, New York; Arthur 
Williams, No. 1917, New York; W. C. L. Eglin, No. 3687, 
Philadelphia; Frank W. Frueaff, No. 1696, Denver, and 
W. W. Freeman, No. 1899, Brooklyn. 


“At a recent rejuvenation in Atlanta forty-five electri- 
cal men were initiated into the order, among them being 
some of the most influential executives in the South. That 
Jovianism is helpful to any man, no matter what branch 
of the trade he specializes in, the diverse duties of the 
candidates at the Atlanta rejuvenation is positive proof. 
We are spending our lives in the electrical trade, let’s get 
into the game and get the most out of it together. 

“Outside of the social features of the order there is 
a practical trade advantage in knowing your associates and 
competitors, and if you join the Sons of Jove, you align 
yourself with men who are in the electrical business to 
make a good profit out of it, and who will individually be 
seriously interested in anything you may propose that will 
help better your branch of the electrical industry. 

“The executives of the Georgia Section of the N. E. 
L. A. have endorsed the idea of having a rejuvenation at 
Columbus during the convention and arrangements are 
being made for this purpose. We are particularly anxious 
to have you take advantage of this opportunity to become 
a Jovian. You will find congenial company in the Sons of 
Jove. The crder comprises men in your line of busineess, 
men who have the same problems to solve, the same ob- 
stacles to. overcome, who live under conditions* similar to 
yours. The idea of the order is not the “up-lift” kind— 
it’s simply a good fellowship organization from which we 
get just exactly what we put into it, no more and no less.” 
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Questions and Answers from Readers. 


ELECTRICIAN. 


 ' 


We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 


taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 


to any particular style. 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of . 


opinion or fact in discussions. 


All published matter is paid for. 


This department is open to all. 


CAN GROUND WIRES FROM LIGHTNING ARRESTORS AND SWITCH- 
BOARD BE CONNECTED TO SAME GROUND ROD? 


Editor Southern Electrician: 

(247) As a reader of SourHeRN Exxcrrictan, I desire in- 
formation on the following questions: In our plant we have 
a ground wire from the electrolytic arresters running 
through the end of the building and insulated from same, out 
to ground. Outside the building we have a wire tapped from 
the ground lead to the switch board frame. Suppose a dis- 
charge came over the arresters to ground, would the lead 
connecting from the ground wire and switch board be 
charged at that instant or not? The frame work of the 
switch board is grounded to the building as well as the 
ground lead mentioned. 

W.. ees 
INDUCTANCE OF CHOKE COILS. 


Editor Southern Electrician: 

(248) I would like to know the method to compute the in- 
duetance of a set of choke coils about 6 feet long by 16 
inches in diameter, made up of 154 turns of No. 0 hard 
drawn copper wire, each turn spaced one-half inch apart. 
The capacity is 100 amperes, 10,000 volts and 60 cycles. 
The power factor of our system at present is 0.82 with 35 
amperes normal current. How would this extra set of 
choke coils effect the power factor? 

What is the highest voltage that can be impressed with 
safe working conditions on a transmission line with 36-inch 
centers between wires, cireuit 3-phase? R. K. W. 


SELF-STARTING SYNCHRONOUS MOTORS. 


Editor Southern Electrician: 

(249) I would like to see an explanation through these 
columns as to how polyphase synchronous motors are now 
made self-starting from the A. C. side. Kindly describe 
their action. Ae: 


POWER-FACTOR AND PLANT CAPACITY. 


Editor Southern Electrician: 

(250) Quite often I have heard of central stations making 
contracts agreeing to maintain a certain voltage and fre- 
quency providing the customer guarantee his power factor 
to be high, not lower than 90 per cent. Suppose a hydro- 
electric company has a contract with a customer for 3000 
horsepower, transmitting at 22,000 volts over 18 miles and 
then stepping down to 550 volts. What reasons will deter- 
mine the demand that the power factor of the customer’s 
plant be 90 percent to fulfill a contract as above stated? 

TAS os: 
ROTARY CONVERTER OPERATION. 


Editor Southern Electrician : 

(251) I would hke to know if a 50-kw. rotary converter 
can be operated as a double current generator and one half 
its rated capacity be supplied from each side without injury 


to the machine. What. may be the overload capacity of the 
machine when operated in this way? Why are the readings 
of powerfactor meters affected when a rotary is eut off 
the A. C. bus-bars? GC. Teave 


SIZE OF WIRE FOR ELECTRIC STOVES. 


Editor Southern Electrician: 

(252) Kindly publish information as to how to ecom- 
pute the size of iron, German silver, and Driver Harris 
wire necessary for an electric heater stove, 12 inches in 
diameter. Temperature to be raised from 40 degrees F. to 
300 degrees F. in 15 minutes. Also the same data for a 
radiator of an average watthour consumption of 1,500 for 
a period of 30 minutes. The supply cireuit to be 120 volts. 

W. R. 


Starting Induction Motors, Ans. to 
Ques. No. 226. 


Editor Southern Electrician: 

The standard practice today for starting motors of the 
capacity mentioned in Question 226 of the July issue is to 
have an electrically or solenoid controlled starter. Of 
course the manner of starting varies with the two differ- 
ent types of motors, the squirrel cage and the slip-ring. 
The starter for the small installations, where the motor is 
of the squirrel cage type, to be started under light load 
and thrown across the line without the intervention of a 
starting resistance, usually consists of a single solenoid. 
For single-phase systems, both sides of the line to the 
motor are controlled. For two-phase systems the cireuit 
to the motor is controlled by a single-pole switch. For 
three-phase systems, the circuit from two of the three- 
phase wires to the motor is controlled, the other phase wire 
being connected directly to the motor. 


When the starter is to be used on a single-phase cireuit, 


it is necessary that the motor be of ‘the self-starting type 
and develop the necessary starting torque. Standard two 
and three-phase squirrel cage types of motors are in general 
suitable for operation under these conditions. 


For motors of the squirrel cage type where the starting 
torque necessary is considerably less than the normal full 
load torque of the motor and where the motor will acceler- 
ate promptly with a voltage at the motor not exceeding 50 
per cent. of the line voltage, auto-transformers are used 
to reduce the voltage at the motor terminals for starting. 


Two auto-transformers are used for either two-phase or ~ 


three-phase motors mounted in a common ease and provided 
with proper terminals. For motors up to 50 horsepower 
there is one starting voltage, but for larger sizes there 
are two starting voltages. 
from the transformers so that there is one adjustment of 
each staring voltage. . 


Extra taps are brought out — 


i 
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When the conditions require that the motor should start 
with full or partial load torque, the squirrel cage type of 
motor is entirely unsuited and a slip ring type should be 
used. Starters for two or three-phase motors of this type 
enable the motor to be started quickly with partial or full 
load, and are especially suited for conditions that require 
a starting current to be kept as small as possible and the 
line disturbance be reduced to a minimum. The starters 
are rated with the understanding that the motor is to be 
brought to speed under load conditions, and that the 
starting current will not be more than 150 per cent. of the 
normal full load- current. The normal full load current 
in the secondary of the motor should not exceed 100 
amperes per leg for 7.5 to 25 horsepower and 250 amperes 
per leg for 25 to 150 horsepower. ‘These controllers or 
starters consist of a multiplicity of solenoid switches and 
relays mounted together on a slate board with a resistance. 
The motor is started and stopped by a switch in the pri- 
mary cireuit, which is double-pole for the smaller sizes. 
For the larger sizes, either two or three-phases, the motor 
is entirely disconnected from the cireuit in the off position. 

The acceleration of the motor is controlled by resistance 
in each of the three phases of the rotor cireuit, which is 
eut out of the circuit, step by step, by two-pole, solenoid 
switches under control of the current relays in the secondary 
cireuit. The starting switches are interconnected with 
each other and with the primary switch, so that they will 
close successively to accelerate the motor after the primary 
is closed. The rate of acceleration is controlled by three- 
phase current relays in the rotor cireuit. Each is arranged 
so as to prevent the following step of resistance from being 
eut out of cireuit when it is lifted by the starting current, 
but which will drop again after the motor has speeded up 
properly and will then permit the next step of resistance 
to be eut out. The starting current is limited to a pre- 
determined and adjustable value by the current relays and 
the motor is brought to speed in the shortest time consist- 
ent with this starting current. G. I. Morean. 


Operation of Meters, Ans. to Ques. 
No. 232 


Editor Southern Electrician: 

In reply to question 232 in the July issue, the following 
is offered: To-measure the frequency of a circuit or alter- 
nator, a small synchronous motor may be used, the princi- 
ple of which is illustrated in Fig. 1. The motor field is 
supplied with current and the rotor rotates inductively, 


but in synchronism. To determine the speed, a speed coun- 


) 

& of 

t 3S 
Pees 
Rs G3 

q g 


PRPR*/. PPR. 
4 2 
WV AA\ 
MOTOR SYNCH RON ISER 
FIELD SECONDARY 
LUA 
GEN. 
COS £e7r0r 
a 
FIG. FIG. 2&. 
Fics. 1 anp 2. DIAGRAM OF FREQUENCY METER AND 
SYNCHRONISER. 


ELECTRICIAN. 


ter or speed indicator is applied to the rotor axle. The 
frequency f =n p X Rs/2 where f = frequency in cycles 
per second; n p = number of poles and Rs the revolutions 
per second. The motor has to be revolving in synchron- 
ium with the cireuit. 

In the Westinghouse frequency meter, two voltmeter 
inovements are employed so assembled that they tend to 
rotate the pointer in opposite directions. In one voltmeter 
cireuit there is connected in series a non-inductive resist- 
ance, while an inductance is inserted in series with the other 
voltmeter circuit. The apparent resistance of the induc- 
tance cireuit will vary with the frequency, which causes a 
variation of current taken by each circuit. Each different 
frequency will therefore cause the indicating needle to take 
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up a definite position, and for each position there is a 
graduated scale showing the frequency for any position of 
the pointer. A description of the Weston frequency meter 
is given on page 43 of July issue. 

SYNCHRONISER. 

A synchroniser provides a means of indicating when 
an incoming alternator or machinery is in synchronium 
and ready to be paralleled with an alternating current cir- 
euit. In its simplest form the synchroniser consists of a 
small transformer, which may be wound with two primaries 
aud a common secondary as shown in Fig. 2. 

The principle of action depends upon the mutual induc- 
tion between the primary and secondary windings. Pri- 
mary No. 1 is connected to the busbars of the alternating: 
current circuit and primary terminals No. 2 to the incom- 
ing alternator to be synchronised. The secondary termi- 
nals are connected to a synchronising lamp. When the two 
circuits are in phase, the currents flowing through the syn- 
chroniser primaries act in harmony, and reacting upon the 
secondary circuit common to both primaries, cause the 
lamp to burn brightly without flickering, thus indicating 
the condition of synchronism. Along similar lines volt- 
meters may be used instead of lamps as indicators, and the 
combined indieation of both lamps and voltmeters are much 
used. 

In large stations a synchroscope is frequently used. 
An ingenious one possessing meritorious features being the 
“Lincoln synehroniser.” This instrument is a small single- 
phase induction motor, the stator field of which is excited 
from the station bus bars and the rotor cireuit supplied 
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with split-phase currents from the alternator to be paral- 
leled or synchronised. To the rotor shaft is attached an 
indicating pointer which moves over a dial. When in the 
zero vertical position, it indicates the synchronous condi- 
tion. A revolving field is produced in the motor and when 
the frequeney of the circuits are the same and also in 
_phase, the needle does not revolve but assumes a vertical 
position. 

The principle of connections is shown in Fig. 3. The 
stator field cireuit is connected to terminals that connect to 
the busbars and the rotor cireuit windings, the coils of 
which are wound upon a laminated iron core and distributed 
90 degrees apart, are connected to terminals as shown. 
One of these is connected through an inductance to one 
alternator lead, and the other through a non-inductive re- 
sistanee to the other wire from the alternator. One wind- 
ing of the rotor cireuit is represented by coil A and the 
other by coil. B. The whole is conveniently and practically 
assembled, so as to give the required electrical and mechan- 
ical condition for a practical working instrument. The 
diagram illustrates only the principle of electrical connec- 
tions and not as practical assembled. 

OSCILLOGRAPH. 

The oscillograph of the Blondel type, is in principal a 
a mirror galvanometer. The current to be investigated 
flows through two small coils of wire and close to these 
coils is a very thin strip of iron freely suspended in a 
very strong magnetic field resulting in a polarized magnet. 
This strip of iron earries a small mirror and reflects a 
beam of light on a convenient seale device. With every 
variation of current in the coils, there is a resultant action 
upon the sensitive polarized magnet and the movement be- 
ing one of very short period, it responds to these current 
variations, the beam of light reflected from the mirror 
being magnified in its movement upon a scale. 


POWER FACTOR INDICATOR. 
Fig. 4 shows the principle of connections of a Westing- 
house two-phase power factor indicator. The currents in 


PHASE /. 
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Fig. 4. Diagram or Power Facror INpDICATOR. 


the series coils produce a rotating magnetic field, due to 
their axis being at an angular displacement and one eoil in 
each phase. The current in the shunt coil which is free 
to move, produces an oscillating field, due to the alternating 
current reversals. The shunt coil is of fine wire and is 
the emf coil, while the series coils are the current coils. 
The shunt eoil will take up a position in which its oseillat- 
ing field will be in time phase with the resultant rotating 
field in that plane. The series circuits are equipped with 
series transformers so as to reduce the current to three to 


W. R. Bowker. 


five amperes. 
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Single-Phase Induct’on Motor, Ans. to 
Ques. No. 233. 
Editor Southern Electrician: 

In answer to question 233 on single-phase induction 
motors, I cffer the following: <A single-phase induetion 
motor, when the armature or rotor is not revolving has no 
starting torque or turning effort. After the armature 
starts rotating, this rotation changes the magnetic field so 
that there is a continuous turning effort. While the motor 
can be started by giving the armature a start, the most 
common method of starting the single-phase induction 
motor is by the split-phase method. In this method the 
circuit supplying the motor is divided, one division eross- 
ing one winding of the motor and the other branch the 
second winding. These windings are called the starting 


STARTING ARRANGEMENTS FOR EMERSON SINGLE- 
PxHAsEeE Motor. 
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and running windings, the starting winding being placed 
at practically ninety (90°) electrical degrees with the run- 
ning winding. This latter winding consists of a greater 
number of turns of larger wire, well distributed over the 
stator, while the starting winding consists of fewer turns 
and of smaller wire. The running winding remaining in 
the cireuit at all times of motor operation, while the start- 
ing one only remains in circuit until the motor has reached 
synchronous speed or nearly so. 

These windings are thrown on the cireuit in parallel 
usually, although the Brown, Boveri & Co., of Baden, 
Switzerland, place the starting and running windings in 
series for small motors up to five horsepower. This ar- 
rangement causes the entire cireuit to be broken when the 
starting winding is eut out, which gives a flash or are. 
This arrangement is shown in Fig. 2. The same com- 
pany uses the parallel arrangement for motors above five 
horsepower. In this arrangement only the starting wind- 
ing cireuit is broken when synchronous speed is obtained. 
Fig. 3 shows Brown, Boveri & Co. parallel connections for 
motors of over five horsepower. Fig. 1 shows the arrange- 


Fig. 2. STARTING wiTH CoILs IN SERIES AND IN PARALLEL. — 
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ment used by the Emerson Electrie Mfg. Co., of St. Louis, 
Mo., with ninety (96°) winding relations. This ninety 
(90°) degree relation gives a single-phase motor almost the 
two-phase motor starting effort. 

The cut-out shown in Fig. 1 is an automatic device for 
eutting out the starting winding when synchronous speed 
is reached. Fig. 4 shows the General Electric condenser 
compensator method of starting single-phase induction 
motors. Patents are issued to Dr. C. P. Steinmetz, U. S. 
Patent Nos. 602,920 and 602,921, April 26, 1898. Two 
terminals of this stator winding which is of the standard 
three-phase construction, are connected to the supply mains. 


Fic. 4. Conpenser Comprensator Meruop FOR STARTING. 


The third terminal of the stator winding which is of the 
standard three-phase construction, are connected to the 
supply mains. The third terminal of the stator winding 
is connected to the supply mains through an auto-trans- 
former connection depending upon rotation desired, and a 


-eondenser is also connected across the transformer for 


capacity. Then when the motor has reached synchronous 
speed the starting winding may be cut out by opening 
switch S and the motor operates upon running winding 
only. It may be advantageous to keep the starting wind- 
ing in cireuit if wound of sufficient carrying capacity for 
the load as it increases the power factor at light loads and 
compensates for transformer losses. 


Fie. 5. Auxiliary Startinc CoILs ror HryLANp SINGLE- 
PrHase Moror. 
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In Fig. 5 we have a motor which is single-phase self- 
starting without any phase-splitting apparatus being used. 
This is known as Heyland’s self-starting single-phase induc- 
tion motor. In this motor the main windings P ire dis- 
tributed in semi-closed slots. The starting winding § is 
composed of coils of a high self-inductance and short-cir- 
cuited upon themselves. The coils are placed in closed 
ducts as shown. The cireuit formed by the coils has a high 
inductance which acts as a secondary of a transformer. 
The current induced in this secondary winding will lag 
about 90 per cent. behind the main current in the primary 
or main winding P. This action will produee a field com- 
ponent similar to a two-phase current. The starting torque 
of this arrangement is large but the power factor is low. 
Therefore the starting winding should be cut out as soon as 
the motor reaches synchronous speed. All motor windings 


for rotors are of squirrel cage or slip ring types. To 


change the speed of induction motors you may change the 
number of field poles, for frequency / poles — R.P.M. or for 
a four-pole, 60-cyele motor, and speed 1,800 R. P. M. 
7,200/4 poles = 1,800 R. P. M., not allowing for per cent. 
slip. For a 6 pole it = 1,200 R. P. M. In practice the 
poles are often paralleled and the voltage divided. There- 
fore almost any speed may be obtained from the proper 
winding if the number of poles is correct and the wire in 
coils per pole of the proper size, so there will be no undue 
heating and inductive effects. This does not include repul- 
sion types. ARTHUR L. GEAR. 


Operating Features of Potential Regula- 
tors, Ans. to Ques. No. 234. 


Editor Southern’ Electrician: 

In answer to question No. 234 in the August number 
of the SourHerN Exxcrrician I respectfully submit the 
following: The induction regulator is similar in its action 
and conforms in general to the same laws that govern 
variable ratio transformers. An induetion regulator is 
shown ia its elements in Fig. 1. The winding eut in across 
the circuit, is the primary or shunt winding. It acts as an 
exciting coil and is wound for the full transmission volt- 
age. The secondary or series winding is connected in series 
with the line and is wound for the full load current. 

In practice it has been found necessary to construct a 
short circuited winding placed at right angles to the pri- 
mary winding to prevent the secondary from building up 
its own magnetic field by self-induction and acting as a 
choke coil in the cireuit when the regulator is in its nev‘: a! 
position. It must be borne in mind that with the reguiaicr 
in its neutral position, that is when the primary and sec- 
ondary coils are at right angles, the primary has no etfect 
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on the secondary and that if the short-cireuited coil was 
omitted, the action of the regulator at this point would be 
analogous to that of a series transformer with its secondary 
on open cireuit. 

The action of a regulator is as follows: The voltage 
on the feeder circuit is varied by changing the position of 
the primary or exciting coil, thereby causing the magnetic 
flux passing through the secondary coil to vary, which in 
turn causes a variation in the secondary voltage. Of course 
the magnitude of such a change depends upon the strength 
and path of the flux. When the coils are in their neutral 
position, the feeder voltage is practically at the same value 
as the bus-bar voltage. When the position of the primary, 
however, is revolved in one direction, the feeder voltage is 
raised, due to the increased voltage induced in the sec- 
ondary or series winding, while on the other hand if the 
position of the primary is changed in the opposite direc- 
tion, the feeder voltage is lowered by the increased induced 
voltage of the secondary. 

In the polyphase type of induction regulator there are 
as many sets of coils in both primary and secondary wind- 
ings as there are phases in the cireuit. One set of these 
polyphase windings, the primary set, is connected across 
the polyphase bus-bars. From this it is apparent that a 
rotating magnetism is produced that is in synchronism with 
the system to which the apparatus is connected. This mag- 
netic field affects the secondary windings and the desired 
voltage regulation is obtained on the feeders. 

One set of the windings is on a shaft or spindle, called 
the rotor or moving element, and is made so that it can be 
turned through an angle of 60 or 90 degrees by means of 
a hand wheel, or in the motor operated regulator by means 
of a small motor connected by means of gears to the shaft. 
When this rotor is in a position where the electromotive 
forces of both windings are in phase, the feeder voltage is 
raised to its highest point, but as the rotor is turned to a 
point where the phase relations are in exact opposition, the 
boosting effect of the regulator will pass through zero to 
its greatest negative value. 

Regulators are generally designed for a 20 per cent. 
range, 10 per cent. above bus-bar voltage and 10 per cent. 
below. They are built for any capacity and frequency met 
with in practice. Fig. 2 shows the connections of a poly- 
phase regulator. A. H. MircHe tt. 


Delta vs. Y Connections. Ans. to 
Ques. No. 236. 
Editor Southern Electrician: 

Hither the delta or Y connection is perfectly satisfac- 
tory for this purpose. The advantage of the Y or star con- 
nection is that it provides a neutral point for grounding the 
secondaries which is always advisable where possible. Fig. 
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Fies. 1 AND 2. DerwtTa vs. Y CONNECTIONS. 


SOUTHERN ELECTRICIAN. 


1 shows connections for this with the values of the voltage 
and current for a load of 10 H. P., assuming 85 per cent. 
efficiency. Fig. 2 shows the same delta connected. The 
current per wire in three-phase, delta connected cireuits, 
is equal to the watts divided by the voltage between wires 
divided by V3, (C = W/V.¥V3). Therefore the state- 
ment of the questioner is correct. When connected in Y, 
each transformer will have more current and less voltage 
than if connected in delta in the proportion of (1) to V3 
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Fig 3. 


Fig. 3. CONNECTIONS FOR PRIMARY DELTA AND SECONDARY 
STAR. . 


but since the transformer loss is about equally divided be- 
tween iron loss and copper loss, it will make very little dif- 
ference in the operation. Of course, it would be possible, 
if the voltage ratio were suitable to connect the primary 
coils of the transformer in delta and the secondary coils in 


star, as shown in Figure 3. 
Lighting Circuits, Ans. Ques. No. 237. 


In Fig. 4 is shown connections for house wiring circuit 
in which is included a pair of hall lights, one at the top and 
one at the bottom of a hall-way controlled by three-way 


Fig. 4. Controu ‘or Lightina CIRCUIT. 


switches so that either light may be turned off or on, either 
at the top or bottom of the stairway. This is a very com- 
mon house wiring arrangement. The application of this 
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Fic. 5. INDEPENDENT CONTROL OF LAMPS. 


principle is not limited to two points of control, but as 
shown in Fig. 5, a light A may be independently controlled 
from any number of points by using two three-way switches 
at B and C and any number of four-way or reversing 


_ switches such as at D and E. 
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Testing Auto Truck Engines, Ans. to 
Ques. No. 238. 


Editor Southern Electrician: 

Allow me to submit the following as a reply to ques- 
tion No, 238 by C. F. B.: In connection with this problem 
I should advise C. F. B. to belt his engine to the dynamo 
which he has available and load the latter through the 
medium of a water rheostat, unless extremely accurate re- 
sults are desired. In case a test of more than commercial 
aceuracy is desired, it would be advisable to apply the 
load by means of an absorption dynamometer of some 
form. It may likewise be remarked that the latter method 
of loading is one in general use in commercial, as well as 
laboratory testing departments. But for a test of but 
ordinary accuracy on only one or two units, it will be found 
much easier and less expensive to load same in the first 
mentioned manner. To load through the medium of the 
dynamo, the engine should be provided with a pulley and 
belted to the dynamo with such pulley ratio as to drive 
the latter at about its normal speed. While a lamp bank 
can be used for loading purposes, it will be found much 
simpler and less expensive to load with a water box. 

A general rule for proportioning water boxes for con- 
tinuous service is to allow about 500 eubie inches volume 
per horsepower of energy dissipated. Another rule is to 
allow one-half cubic inch per watt of energy absorbed. 
The terminal plates or electrodes may be of sheet iron with 
the eurrent density not exceeding one ampere per square 
inch. 

Applying the above data toward determining the size 
of water box required, we arrive at the following, assuming 
40 H.P. as the power to be delivered from the engine 
shaft: 


Br ePeChOMOEShAT Goa. 5 ye ree os 2s Fx Maes 40.0 
H.P. delivered to water box by dynamo, assuming 85 

per cent. efficiency over dynamo and belt drive 

Bee A AO) os citurs cstein e.s Sie e0 ane see 89 6 ace 8 90 34.0 
Kilowatts delivered by dynamo, 34  .746.......... 25.5 
Amperes output at dynamo with 220 volts, (25.5 < 

WR Rie teins cnn sie Sos oirners Kewree, « ane ae 6s 116.0 
Volume of liquid required, 500 & 34.,...... 14,000 cu. in. 
or at 2 watts per cubic inch—25,500/2....... 12,750 eu. in. 


Area of terminal plates not less than 116 inches each. 
The writer has often used an ordinary barrel or hogs- 
head for temporary work of the above nature. In case a 
large enough barrel is not available two or more may be 
used, connecting same in multiple across the cireuit. In- 
sufficient liquid volume will of course be evidenced by un- 
due heating and decomposition of the water. It will prob- 
ably be necessary to add a small amount of salt or sul- 
phurie acid to the water in order to increase its conductiv- 
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Fic. 1. EnecrricAL CONNECTIONS FOR ENGINE LOAD. 
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ity a sufficient amount to permit putting full load on 
the system. This should be done after the circuit is estab- 
lished and current flowing under normal voltage, and. with 
the top eleetrode a few inches under water, say to about one- 
fourth the total depth of liquid. The amount of chemical 
to add can be determined by watching the ammeter while 
it is being added. Care must be taken during the test not 
to short cireuit the electrodes in making load adjustments. 
The conductor. leading to the bottom electrode must likewise 
be rubber covered or otherwise waterproofed. A sketch 
of the electrical connections necessary in making the test 
is shown in Fig. 1. 

As already mentioned, if more accurate results are de- 
sired an absorption dynamometer should be used. Of the 
various types, the prony or band brake is probably best 
adapted to the purpose. This brake is shown in Fig. 2. 
Not knowing the’ speed at which the engine will run, no 
fixed size and width of pulley can be given, although one 
about 12 x 12 inches will probably give satisfactory re- 


Fic. 2. DragRam or Prony BRAKE. 


sults. This should be provided with inner flanges so as to 
form an annular trough for the retention of water to keep 
it cool during service, at which time a small stream of 
water should be arranged to constantly discharge into the 
pulley, the overflow being removed by means of a waste 
pipe so inclined as to scoop up the water from the pulley. 

The rubbing surfaces should be made from pine, 
poplar, or other soft wood, and well lubricated with some 
sort of heavy grease. The load is adjusted to the desired 
value by means of the hand wheel on the brake and the 
resultant torque weighed on the scale. It is of course nec- 
essary to deduct the dead weight of the brake beam from 
the total weight noted above, in arriving at the net, or 
unbalanced load on the seale. This dead weight is best 
obtained by first rotating the dynamo a partial revolution 
by hand with the brake slacked off loose and then weighing 
the beam. ‘Then rotate it slightly in the opposite direction, 
stop, and again weigh the brake beam. An average of 
these two weights will be taken as the dead weight, as de- 
sired above. 

With any given adjustment of the torque the horse- 
power at the engine shaft (B. H. P.) may be calculated by 
the formula, B. H. P. = (2 « LNP)/33,000. Where L is, 
the length in feet of brake beam, from center of engine 
shaft to point of contact on scale, N is the engine rev. per 
min. (r.p.m.), and P the unbalanced pressure as weighed 
on the scale. Transposing the above formula we get the 
formula to be employed in determining the unbalanced 
pressure on the scale for a given output: P = (33,000 
B. H. P.)/2 2 LN. 

It is obvious that if the beam length L be made equal 
to 33/2 w feet, the above formula will reduce to B. H.P. 
— PN/1,000, and P = (1,000 K B.H.P.)/N. Hence 
it will be desirable to make the brake beam 33/2 a feet 
(5 feet 3 inches) long. 
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In conducting the test, the engine should be in good 
order and everything running smoothly before applying the 
load. Then such load as may be desired may be added, 
after which it is well to run the engine for a few minutes 
before starting the test readings and observations, in order 
to insure that everything is in readiness for the time run. 
When ready to start the trial, measure the gasoline supply 
in tank, and take simultaneous readings of the current and 
voltage on meters I and E if a water box is employed, or 
of engine r.p.m. and scale reading P, in ease the Prony 
brake method is used. The time of beginning test should 
also of course be noted. With water cooled engines it is 
also desirable to note the quantity of cooling water re- 
quired, and its temperature rise, although this is not at all 
essential. 

Readings of the above quantities should be taken about 
every fifteen minutes throughout the test in order to get a 
correct average of the conditions existing during trial. Two 
observers will be required, one of whom should watch the 
load constantly, and not allow it to vary any appreciable 
amount. It is not usual in the case of such small engines 
to measure the indicated horsepower. Hence the mechani- 
cal efficiency will not be considered. The efficiency may 
be expressed, however, in terms of pounds of gasoline per 
B.H.P. Furthermore, if ‘desired, the calorific value of 
the gasoline in British Thermal Units, (B. T. U.) may be 
determined, or secured from manufacturers, and the ther- 
mal efficiency of the engine computed by the formula, 
E = (2,545 X 100)/WH, where E is efficiency in per 
cent., W the pounds gasoline per B.H.P., and H the 
B.T.U. per pound of gasoline. (2,545 is the number of 
B. T. U. per theoretical horsepower hour.) 

C. C. Hox. 


Testing Auto Truck Engines, Ans. 
to Ques. No. 238. 
Editor Southern Electrician: 

The writer thinks that the following apparatus and 
scheme of connections would be quite satisfactory if 
C. F. B. would care to go to the expense of arranging for 
such an equipment to test his auto trucks. He mentions 
the fact of having a 220 volt generator at his disposal and 
the first thing to do would be to determine the armature 
and field losses of the generator. When these have been 
determined, the generator should be belted or connected in 
Some manner as to be driven from the engine under test. 
The connections outside the generator should be as shown 
in the sketch. A voltmeter is first eonnected across the 
brushes of the generator, and rheostat inserted -in the shunt 
field cireuit. In case the generator is a compound machine, 
the series coil may be either left in or eut out at the discre- 
tion of the tester. An ammeter is inserted in the positive 
lead from the generator, also the series contact relay and 
one side of water box, the other side of the water box load 
being connected to the negative pole of the machine. The 
series contact relay B can easily be made if a contact mak- 
ing ammeter is not at hand. It consists merely of a series 
coil with a movable core pivoted to a lever arm, which has 
contacts on the opposite end. After determining the maxi- 
mum number of amperes which the engine will pull, the 
plunger in B shoud have weight put on or taken. off, so that 
the effect of the current in the coil will just balance same, 
keeping the points at the opposite end from touching each 
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other. C is a eylinder containing a piston, and connected 
with a pressure water supply through pipe P. S, and §, 
are solenoids operating valve V, and V,. WR is a water 
rheostat made from a barrel or some other containing ves- 
sel and filled with a salt solution, proportions of about one 
hand full of salt per gallon of water. <A coil of pipe 
through which cold water can be circulated is put in the 
solution for cooling same. 


lar shape and connected to the piston in cylinder C, A 
wooden block should be placed between the two terminals 
so as not to allow them to come together and cause a short 
cireuit. The positive plate should have an area of about 
4.5 square inches per kilowatt at 220 volts. This for one 
side of plate only. 
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Fig. 1. CONNECTIONS FoR AN AUTOMATIC REGULATOR TO 


Houp Constant Loap ON A GENERATOR. 


The operation is as follows: Assume the generator 
running, and the main switch closed. Current then flows 
through the cireuit energizing relay B. The plates in the 
water box being held close together on account of spring 
in C pushing same down, there will be an excessive flow of 
current, this pulls plunger in B up, making contact with the 
lower points at X. This allows current to flow through 
solenoid 8, opening valve V,, and allows water pressure to 
pass cylinder C, raising the piston and moving the positive 
terminal of the water box further away from the negative. 
This decreases the flow of current, causing plunger B to 
fall back, opening the cireuit through §,, allowing V, to 
close and then making contact with the top points at X 
energizing solenoid S, and opening valve V,. As this 
valve opens to the atmosphere, it allows water to flow from 
cylinder C to atmosphere letting the plates come closer to- 
gether again. The above actions will repeat back and forth 
holding the output of the generator at a constant value, 
which may be predeterminated by adjusting the relay B. 

I think that if C. F. B. will rig up an equipment simi- 
lar to the above, he will find it an exceptionally good ar- 
rangement for testing truck engines. The brake H. P. of 
the engine would then be [(Volts  Amperes) + Arma- 
ture losses]/746. Another method which would not fur- 


nish as constant a load as it would take more or less 


juggling of the field rheostat, is to make a eoil of about 


200 feet of No. 18 iron or steel wire immersed in ae water. if 


box so arranged as to be cooled by a circulation of cold 
water. Since C. F. B. desires to run a 10-hour test, it 
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The negative terminal is cone’ 
shaped and stationary. The positive terminal is of a simi-- 
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_ dition and low power-factor. 


would be necessary to make several of these coils so as to 
switch from one to the other, as they would probably not 
stand up to a 10-hour run. L. McCoy. 


Control of Residence Lighting, Ans. to 
: Ques. No. 239. 


Editor Southern Electrician: 

In answer to question 229 in the August issue, I offer 
the following: To control the lights from any one of more 
than two points, a four point switch will be required be- 
tween the three point switches as shown in the diagram. 
This arrangement will allow making and breaking the cir- 
euit from any of the three positions. In regard to the 
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Circuits FOR ContTrROL oF Lights From THREE POINTS. 


master switch, it is not plain what is required. It is sup- 
posed, however, that it is desired to operate the system 
from one point in the house. This can be accomplished 
by use of a remote control switch with wiring for control 
magnets separate from service wires. KE. D. Dumas. 


Loading Transformers, Ans. to Ques. 
No. 240. 
Editor Southern Electrician: 

In reference to question 240 of the September issue, if 
the transformers are of the same size, design, ratio, ete., 
they should possess the same regulation and_ therefore 
should when operating in parallel, each take one-third of 
the load. If, however, there is a difference in size, there 
is probably a difference in regulation, in which case there 
would be exchange currents and unequal distribution of 
load. I would suggest that Q. T. B. take this matter up 
with the manufacturer of the transformers, giving the 
full name plate rating including herial number. Their test 
records should give the desired information. 


Generator Excitation Fails, Ans. Ques. 242. 


This problem would be somewhat less difficult if more 
details were given as to alternator speed, power factor, 
exciter volts and amps., ete., at the time the failures occur. 
It may be due to several causes and it would be impossible 
to state from the information given, which would be the 
most probable. The line amperes are considerably above 
normal and probably accompanied by an unballanced con- 
The exciter is probably over- 
loaded. In this case the armature reaction of the exciter 
might be sufficient to cause the voltage to drop by weaken- 
ing the field. As the exciter is shunt wound, any decrease 
in voltage would cause the field to become weaker, allow- 
ing the armature reaction to cause it to go from bad to 
worse very rapidly. The self-induction of the alternator 
field would prevent the armature current from droping with 
the voltage, thereby making the effects of armature reac- 
tion still worse. The commutator compound and vaseline 
perhaps have something to do with it by forming a non- 
conductive contact surface. 

Other possibilities are those of loose open: circuits. 
These may occur in the exciter field coils, the exgiter field 
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rheostat, the alternator field or field rheostat or in some of 
the wiring. Loose connections are sometimes hard to lo- 
cate, as they do not always show up under test. 1 would 
test out the rheostats thoroughly for open circuits, subject- 
ing them to some vibration while under test. I would also 
measure carefully the resistance of each exciter field coil. 
This resistance should not vary more than 9 per cent. I 
would also test the entire exciter circuit for grounds. 


C. L. Haywarp. 


Loading Transformers, Ans to Ques. 
No. 240. 


Editor Southern Electrician: 


Referring to question No. 240, it is inadvsiable to con- 
nect transformers of different sizes in parallel, especially 
where the disparity is as great as in this case. Transform- 
ers in parallel having the same general characteristics tend 
to divide the load equally and not in proportion to their 
ratings. Therefore, the capacity of the bank in this case 
is only three times that of the smallest one, or 75 K. W. 

It is only at very light loads that the division is nearly 
equal, for as the load is inereased the voltages of the 
smallest one becomes less than the others, due to increased 
drop, and actually takes current from them. For this 
reason the actual load that such an arrangement will carry 
will be somewhat less than three times the smallest one 
under full load conditions. 

Broken Lamp Filaments, Ans. Ques. 241. 

Referring to question No. 241, it is not often that lamp 
filaments are known to have been broken during electrical 
storms, and this is largely due to, the fact that, as a rule, 
nobody notices when lamps do get broken, especially in the 
larger cities. The writer has observed, in this connection, 
that filaments seldom break from shock, electric or mechan- 
ical, when hot, and hence such breakages occur when no 
attention is being paid to the lamp, so when the defect is 
discovered it is usually passed over as simply “burnt out.” 
It is not often, either, that carbon filaments break during 
electric storms, but metallic filaments seem to be peculiarly 
susceptible to such damage. From the wording of the 
question I infer that the lamps were of the metallic fila- 
ment type. 

As to the trouble oceurring with the switches open, there 
is no mystery in that, for all trouble men are familiar with 
the jumping of sparks across the switches during lightning 
storms and have had to allay many a eutsomer’s fears over 
this phenomena. C. H. Browarp. 


Placing Telephone Lines Across a Stream. 


Editor Southern Electrician : 

A somewhat novel method of getting wires over a one- 
thousand foot channel of water was recently employed by 
the Home Telephone Co., at El Monte, near Los Angeles, 
Cal. The lines had been torn down by_a severe rain-storm, 
resulting in numerous floods. A projectile, attached to a 
long coil of rope to which in turn the wire was fastened, 
was fired across the torrent from the mouth of a cannon. 
The rope was then unfastened and the lines pulled across. 
This device is familiarly used by life-savers, and it would 
appear that it ean profitably be employed in line construc- 
tion work. L. R. W. A. 
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The Sign Flasher and the Central Station 


BY E. REYNOLDS DULL.* 


Eight years ago a representative of a flasher concern 
solicited the patronage of a central station. The central 
station man, after listening to the argument for a few 
minutes, replied that he had eurrent to sell, not to save, 
and could not use the apparatus. Today that central sta- 
tion has over 500 machines on its service, of which it owns 
about 50. This indicates a change in sentiment that has 
universally grown all over this country. 

There are several things that can be said in favor of 
the flasher, and there are several things that can be said 
against it. Against it, there is a line of annoyance, due to 
the inexperience of men handling this class of apparatus, 
which ean truthfully be said to be at least peculiar. The 
only way troubles due to inexperience can be dispensed 
with, is by the trouble man learning to handle the flasher. 
This takes time, patience and money. The flasher further 
gives the customer another excuse for holding up an ac- 
count, and while the customer wants to hold back an 
account wherever he can anyhow, if he does not have a 
flasher on his premises, it is certain that one less excuse 
would exist for him to use. In addition to these facts, 
the central station man is confronted with his choice of a 
dozen different flashers, and the only way he can form his 
opinions is from the literature sent him. He hesitates about 
accepting risks, for he is on the other end of the telephone 
and gets the brunt of every complaint on every piece of 
apparatus to which his lines are connected, whether it is his 
fault or not. Naturally he is going to avoid as many cases 
of complaint as he ean in the beginning. But there is 
another side to the case. The flasher is here to stay, on 
account of its economy, the merchants will demand it. 
They will demand it, on account of the increased advertis- 
ing value that it creates. Here it is necessary to quote 
from Grover Cleveland who said, “It is not a theory which 
confronts us, it is a condition.” Theoretically, flashers 
are objectionable. As an actual matter of fact and condi- 
tion, they are successful and a necessity. 

In view of the fact that it is the condition that econ- 
fronts the central station man, the proper way is to grasp 
the situation with a firm hand, master it, and be done with 
it. Any man of ordinary intelligence will master the 
flasher situation in a few weeks time, half a dozen machines 
and a little patience. Any reputable flasher builder knows 
his business, but the construction of his apparatus is only 
half the battle. The other half is the man who installs and 
looks after the apparatus. If either side is negligent, fail- 
ure comes to both. When you stop to consider that a flasher 
working five hours per day for 30 days, makes the same 
number of flashes as a knife switch on the wall worked 
twice a day for 412 years, you can see what the flasher 
builder has to contend with, and when you consider that he 
gives a written guarantee on his device for one or two 
years, it stands to reason that he is confident of his appa- 
ratus, provided the,central station man will back him up. 


*President of Reynolds Dull Flasher Co. 
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and Appliances. 


The flasher maker contends that there are five times the 
number of people who can afford a sign with a flasher at 
$20.00 a month where there is one who will afford a steady 
burning sign at $40.00 a month. The greatest stumbling 
block in closing a contract for an electrie sign is the cost 
of current, which continues as long as the sign is in use. 
The first cost is of small consideration. Naturally, if a 
customer can be shown that he can operate his sign for 
one-half the regular rate, and increase the advertising value 
of his sign by making people look at it, a far better chance 
is presented for selling current to that man than as if he 
was only quoted the high rate, with a steady burning sign. 
When you sueceed in convincing a merchant of these facts, 
he is not going to keep it to himself, but he is going to 
tell his neighbor, and when he tells his neighbor, you have 
a chance to put up a sign for that neighbor, which would 
have been impossible had the first customer been compelled 
to pay the full rate. 

It may be claimed that one good customer is better than 
two poor ones, but this is not so. Suppose a merchant has 
a small sign burning steadily that has cost him $40.00 a 
month for several months. Then you place a flasher tiiat 
reduces his bill on that sign to $20.00 a month. Your eus- 
tomer is then pleased, for you have actually shown him how 
to reduce his expenses, human nature does the rest. It is 
often a fact that this merchant orders another sign put 
on another portion of his building, on the strength of the 
saving shown by the first. If he doesn’t do that, he will 
add more lights to his show window. The central station 
is getting just as much for current, and he is getting more 
advertising than he ever got before, for the same amount of 
money. | 

When a customer complains that his sign bills are ex- 
cessive, he threatens to shut off the sign altogether, it is 
poor policy to let him do so. Give him a flasher, if neces- 
sary, if not rent him one. If a customer’s sign is costing 
him $20.00 a month it is an easy matter to get him to 
sign a contract for two years with the understanding that 
his light bill, by the addition of a flasher, will be reduced 
40 per cent. By this process you are going to sell $288.00 
worth of current in the two years, where you would have 
otherwise sold none. The flasher saved you 50 per eent., 
you gave the customer 40 per cent., and the remaining 10 
per cent. has more than paid for your flasher and you still 
own it, ready for the next job where it costs you nothing. 

The saving effected by flashers can always be correctly 
determined by the maker. Meters register within 2 per 
cent of the actual saving claimed for the flasher. They 
can be so arranged that the meter will read in favor of 
the customer or against the customer and in favor of the 
light company, but there is no process known in ordinary 
flashed signs where a deviation of more than 3 or 4 per 
cent. manipulation by special setting. The current con- 
sumed by the motor for operating the flasher averages 30 
watts for direct current and 90 watts for alternating, while 
a sign flashed on alternate sides saves fully 50 per cent. 
On and off as a whole they are generally set to save 
55 per cent. On signs spelled out one letter at a time 
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they save about 33 per cent. With the crawling snake 
border they save about 80 per cent. Falling water, travel- 
ing borders, smoke, and similar spectacular effects, save 
about 26 per cent. Large spectacular roof signs generally 
save about 60 per cent., as compared with the entire sign 
burning steadily. 


The Pierce Rack for Secondary 
Distribution. 


* The accompanying illustration shows an arrangement 
which represents a development toward simplicity in sec- 
ondary distribution. The top cross arm carries the pri- 
mary and are circuits of a distribution system, while on the 
secondary rack below the secondary circuits are strung. 
The close spacing of the wires reduces the inductive drop 
and because of the vertical alignment, services may be taken 


Tue Pierce SEcOoNDARY Rack AS INSTALLED. 


off without crossing wires or the possibility of their whip- 
ping together. The first cost is less than that of cross arms 
only, and the strength of the construction is greatly in- 
ereased, besides simplifying connections. With telephone 
lines on the same pole, greater safety is secured, as the 
grounded neutral may be strung on the top knob protecting 
falling wires, and protecting secondary wires themselves 
from falling high tension wires, and from lightning dis- 
charges. 

The above illustration shows the system as installed at 
Pittsburg, Pa., where it has not only given excellent suc- 
cess, but shown up further possibilities. The arrangement 
is known as the Muller Vertical System of distribution, 
using Pierce secondary racks. These racks as shown 
are made of hot rolled steel angle and channel hot 
galvanized. The knobs used are of a high grade porcelain 
with uniform brown glaze. The strength of the racks is 
equal to that of the pole as they are designed to be fast- 
ened with bolts or lag screws. 

These racks are designed by C. L. Pierce, Jr., and 
manufactured by Hubbard and Company of Pittsburg, Pa. 
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This company makes a specialty of pole line hardware all 
possessing the Pierce features of design, namely channel 
steel construction with spiral spring and corrugated metal 
threads on insulator supports. 


The Wedge Crossover. 


In installing electrical wiring, electricians generally use 
a tube where wires cross and it is necessary to slip this 
tube over the wires and then secure it by firmly tapeing on 
both ends. On account of the fact that this is a rather 
slow process, a special device has been designed by the 
Cook Pottery Company, of Trenton, N. J., which is used 
with a wedge knob and replaces the taped tube. The cross- 
over fixture is used in connection with a 5% split wedge 


THE CROSSOVER. 


knob and is held in place by a single screw. The accom- 
panying illustration shows the nature of the crossover, in- 
dicating clearly the insulation features of the fixture. 


New Office Building for H. W. Johns- 
Manville Campany. 


A new twelve-story office building to be occupied by 
H. W. Johns-Manville Co., is now being erected on the 
Southwest corner of 41st Street and Madison Avenue, New 
York City. The company expects to occupy it in its en- 
tirety about May 1st, 1912, as general offices and New York 
salesroom. It was the desire of the owners to have a dis- 
tinctive building, and the early Italian Gothie architecture 
was selected. This style of architectural treatment has not 
heretofore been employed for buildings of this character, 
and in this respect the edifice will be unique. The building 
has been designed so that all four sides will be attractive. 
It will be known as the “Johns-Manville Building,” and will 
have the distinction of being one of the few twelve-story 
struetures to be entirely oceupied by a manufacturing con- 
cern for office purposes only. 

An unusual feature connected with this building will be 
the fact that the tenant manufactures and will furnish a 
eansiderable part of the equipment of the structure. Among 
the various materials which the H. W. Johns-Manville Co. 
will install will be the following: J-M Asbestos Roofing, 
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J-M Asbestos Plaster, J-M Linolite System of Lighting, 
J-M Conduit for wiring, Flushometers, J-M Sanitor Seats, 
Electrical accessories, Waterproofing, Keystone Hair Insu- 
lator, J-M Asbestos Wood, Fire Extinguishers, J-M As- 
besto-Sponge Felted and J-M Asbestocel Pipe Coverings, 
ete. Fireproof materials will be used throughout the strue- 
ture. Modern systems of heating and ventilating will be 
employed, and the building will rank, architecturally and 
otherwise, among the handsomest and most substantial office 
structures in New York. This is but one of a chain of 
branch stores, warehouses, offices, and factories scattered 
throughout the United States and Canada, which are under 
the supervision of the executive officers of the Company, 
whose headquarters will be in this new building. 


New Moisture-Proof Dry Battery. 


Where considerable moisture is present .it sometimes 
happens that the cardboard eartons of dry cells absorb so 
much moisture that when the cells are placed side by side 
or on a metallic base, they become short-circuited. This 
causes them t® run down and deteriorate quickly, thus 
necessitating frequent renewals and an attendant mainten- 
ance expense. The Western Electric Company, on this 
account, have recently placed on the market a moisture- 
proof dry battery. This cell has been designed especially 
for use in mine, railway and general telephone service 
where the batteries are subjected to moisture. The cell 
has the same high efficiency, long life, high voltage and 
great recuperative power which characterizes the standard 
“Blue Bell” battery. It differs from the standard cell 
in that the cardboard carton has been treated with a special 
impregnating compound which effectually prevents mois- 
ture from reaching the cell proper. This will give sufficient 
protection so that the life of the batteries used in damp 
places will be as great as that of the batteries used in any 
other magneto service under ordinary conditions. 


High Efficiency Incandescent Street 
Lighting Units. 

The incandescent lamp has played an important part in 
the new street lighting because of its divisibility into small 
high efficiency units and its simplicity of operation. Ap- 
pearance, however, demands that the lamp be covered with 
some sort of diffusing globe which will glow with a low 
brilaney over its entire surface. And economy demands 
that as large a percentage of the light from the lamp as 
possible be directed toward the street. To accomplish the 
first result, opal globes and sand blasted balls have been 
used, which are often lacking in meeting the requirement 
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of economy. Below are pictured two units for street light- 
ing which combine both requirements. These units have 
been developed by the Holophane Company along lines in 
keeping with the engineering requirements of street illumi- 
nation and have met with popular and engineering ap- 
proval. 

The unit shown in Fig. 1 is designated as No. 591, and 
intended for use on ornamental posts, primarily for busi- 
ness districts and boulevard lighting. It consists of a 
specially designed Holophane glass reflector surrounded by 
an opal envelope. The two are held together by a suitable 
holder, as indicated in the cross-section diagram. The 
lamps used with this unit are the 40-watt, 60-watt, 100-watt 
multiple, and the 32 candle power and 60 candle power 
series Mazda or tungsten. 

The most popular type of ornamental street lighting 
standard seems to be one in which four units hang pendant 
with one central unit supported above the rest in an up- 
right position. The unit in Fig. 2 is intended for use as 
the top upright unit on posts where the units in Fig. J are 
used pendant. It is a diffusing opal globe constructed to 
harmonize in contour and appearance with the other units, 
and is made up of the same opal glass as the envelope of 
the unit in Fig. 1. It is used solely for ornamental effect, 
not intended as a source of illumination. 
tiple or the 32 candle power street series of Mazda or tung- 
sten lamp is used with this globe. 

The following table shows clearly the high efficiency of 
the units mentioned as compared with others: 

Per cent. of light given 


Equipment. below horizontal. 
I24ineh opal baleen se). 5 ee 45 
12-inch sand blasted ball................ 50 
Holophane’ 591" Unit... ee ee ee 70 


Not only do Holophane units give 25 per cent. more 
useful light than the ordinary enclosing types of glass- 
glassware, but the opal envelopes, glowing softly over their 
entire surface, give an installation of the units a remark- 
ably artistie effect. The opal envelope has still other func- 
tions than that of light diffusion. It has long been known 
that brilliant light sources in the field of vision eause dis- 
comfort to the eyes and greatly decrease one’s ability to 
see things clearly. Numerous investigations have shown 


that in street lighting where the line of sight is normally 


along the horizontal or a little below that this effect of 
glare is produced solely by the light radiated by the light 
units between the angles of 65 degrees (approx.), and 90 
degrees, measured upward from the vertical. The opal 
envelopes in the Holophane units suppress this undesirable 
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light and thus reduce glare as far as possible in commercial 
lighting equipments. 

The envelope also protects the prisms of the inner pris- 
matic reflector from dust deposits and reduces to a negli- 
gible amount the loss from dirt usually found in street 
lighting equipment. Complete instructions on the best 
methods of installing these units, together with a great deal 
of matter of general value have been published by the 
Holophane Company in Bulletin No. 101. This bulletin 
can be secured by addressing the Holophane Company, sales 
department, Newark, Ohio. 


Indirect Illumination. 
Since the article in the January issue of this publica- 
tion, referring to the installation of the Eye Comfort sys- 


“tem of indirect illumination in churches and other large 


interiors, as well as in the home, the field for this method 
of lighting has proven to be considerably larger than even 
then seemed possible. Many installations have already 
been made this year in all sections of the country, in hotels, 
stores, offices, restaurants, theatres, banks, and hospitals. 
In the next few years it is expeeted by the advocates of 
this system of lighting, that direct lighting installations 
where a brilliant light source is in the range of vision, will 
be an unusual installation. In many sections of the coun- 
try, where indirect illumination has been very generally 
installed, the public has been quick to realize the advantages 
of an even distribution of light with no irritating glare 
from the light souree. The school boards of Norfolk, Va., 
and New Orleans, La., were the first to realize the neces- 
sity of protecting the pupils’ eyes, and furnishing special 
illumination. The high sehool of the former city and the 


Davy school of the latter, have been equipped with these 
indirect fixtures as supplied to the electrical trade by the 
National X-Ray Reflector Company, of Chicago, the origi- 


nators of this system of lighting. 
re 


Fig. 1. A Srmneue Unit Fixture. 
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The illumination of school rooms, libraries, and reading 
rooms, has heretofore not received the serious consideration 
due to so important a subject. The eye, that most sensitive 
and delicate organ of the body, has been subjected to the 
constant glare of the direct light rays on white paper. 
Nervousness and headache among children and students 
are therefore common disorders due to poor illumination. 
It may be interesting to know that a committee appointed 
by the German Government to investigate the proper illum- 
ination of schools has reported that indirect illumination 
is the most desirable. 


A Fixture DESIGNED FoR More THAN ONE LAMP. 


Shewmake-Hall Company, of Dublin, Ga., have recently 
made an installation of indirect lighting fixtures in the 
Methodist chureh at that place. Perhaps of the Southern 
States, Florida dealers have most appreciated this new field 
that has opened up to the electrical trade, many banks, 
residences, ete., having been recently equipped. For 
this class of interiors, in fact every place where the 
public gathers in large numbers, indirect illumination has 
solved this difficult illuminating problem, the efficient and 
yet beautiful lighting of large interiors. The Majestic 
Theater of Fort Worth, Texas, and the Plaza Theater, of 
San Antonio, recently placed orders for the complete equip- 
ment of their places. The possibilities for artistic treat- 
ment by the manufacture of these fixtures are indeed quite 
as wide as for any other form of lighting. In facet, this 
system has attracted attention not only on account of its 
eye-saving merits, but also on account of the beautiful fix- 
tures which are, and ean be, designed for its use. 

A single unit fixture, one made from spun brass, and 
which takes any finish desired is shown in Fig. 1. This 
fixture contains either the concentrating or diffusing type 
of reflector, the pure silver plating of these reflectors giy- 
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ing great efficiency, and their corrugations illuminating 
shadows and streaks on the ceiling. With a 100 watt lamp 
this fixture lights an ordinary sized residence room. A 
composition fixture is shown in Fig. 2, which is made of 
various sizes and takes either three, four, or five of these 
reflectors, and as many Mazda lamps. This latter type of 
fixture, being of composition, takes any metallic finish, and 
when erected cannot be distinguished from the solid metal 
fixture of approximately three times its cost. 


Wakefield Shower Fixture. 


Showers seem to be a popular type of fixture. To get 
this effect a large ceiling plate is advisable from which can 
be dropped a number of lights. To make a plate in one 
piece such as is commonly used entails considerable expense, 
as the size of metal necessary is very large and the handling 
amounts to a considerable item. To eliminate this extra 
cost and still give the same effect with a neat .appearance, 
The F. W. Wakefield Brass Co., of Vermilion, Ohio, have 
made a plate from a number of similar pieces of smaller 
sized metal so joined together that the places of joining 
form ribs on the inside of the fixture, gfving it additional 
strength and rigidity and reducing the cost to a very nomi- 
nal amount. 


WAKEFIELD SHOWER FIXTURE. 


The fixture is supported by a special method which per- 
mits of a regular crow foot or insulating joint attachment. 
It also provides for placing the fixture in position against 
the ceiling without turning, a feature worthy of consid- 
eration, when it is is realized that this eliminates the possi- 
bilities of marring the finished ceiling. This method re- 
duces time in handling and installing to a minimum, and 
the interchangeable feature, allowing a large variety of dif- 
ferent designs by using different standard Wakefield mate- 
rial, make this a very popular line and one very profitable 
to handle. 


The Janette Automatic Air Compressor. 


During the past few years there has been a constantly 
inereasing use of compressed air for a great variety of pur- 
poses, including its use by doctors, dentists, in laboratories, 
by air brush artists, in factories, and for pressure for 
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drawing liquids. Particularly is this true with reference 
to the smaller types of compressors, where a light motor is 
capable of safely carrying a working pressure of 50 pounds 
to the square inch for continuous duty. To meet the pres- 
ent demands the Janette Manufacturing Company, of Chi- 
cago, has perfected a compressor which is built in extremely 
compact form and is a self-contained outfit. The machine 
is rugged in construction, reliable in operation and occupies 
minimum floor space. It excels in compactness and ready 
accessibility of parts. 
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JANETTE AvuTOMATIC AIR COMPRESSOR. 


It is a self-evident fact that the reliable operation of an 
electrically driven intermittent service air compressor 
largely depends upon the controlling device. The Janette 
automatic circuit breaker is positive and reliable in its 
action under severe service, being compact and substantial. 
One of the chief merits is its simplicity of design. It 
maintains the air pressure within a range of 8 pounds, by 
automatically starting the compressor when the air pressure 
falls to the predetermined minimum and stopping it when 
the desired maximum pressure is reached. The regulator 
can be set at any desired pressure from 5 to 50 pounds. 
The Janette compressor will fill a 514-gallon tank up to a 
pressure of 30 pounds, in 6 minutes. 


Refillable Cartridge Fuse Shells. 

A type of fuse shell which ean be filled and refilled is 
now manufactured by the A. F. Daum Company, of Pitts- 
burg, Pa. These refillable fuse shells are of the cartridge 
design and as their name implies are holders or containers 
for suitable fuse wire. They are made in all sizes to con- 


Daum REFILLABLE. FusE SHELL. 


form to the National Electrie Code standards and fit any 
switchboard. In plants where a large number of fuses are 


‘In use, the saving in the use of refilled shells is considerable 


and sufficient to give this product careful consideration. 
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dustrial enterprises. 
organization and any undertakings. 


to avoid errors in any item, and if such occur, 


Alabama. 


ANDERSON. It is understood that the Anderson Realty 
Company is planning to build a park and extend the electric 
lighting system to it. H. W. Williamson is interested. 

BIRMINGHAM. The Birmingham, Ensley and Bessemer 
Railroad Company has plans for the construction of the 
power plant. 

BOAZ. It is understood that the city is contemplating the 
construction of an electric light plant. The cost is approxi- 
mately $8,000. The mayor can give other information. 

CEDAR BLUFF. An electric light plant for Cedar Bluff 
is under consideration. W. T. Lassiter is interested. 

COLUMBIANA. The franchise granted to G. L. Carlisle 
and assoc#etes sometime ago has been acquired by the Moun- 
tain Dixie Sanatorium Land and Investment Company and an 
electric light plant will be constructed. 

DAUPHIN ifc€hAND. The Dauphin Island Railroad and 
Harbor Co., is to cou: ' ¢t «r electric light plant. The chief 
engineer is T. W. Nico: » ‘1: : ddress at Bank of Mobile Bldg., 
Mobile, Ala. He desires «ices on equipment for the plant. 

DOTHAN. An issue o: $70,000 in bonds has been voted 
for the consti uction of a minicipal electric light plant. J. D. 
Baker is mayor and can give other information. 

EUFAULA. The proposition of installing an electric light 
plant, reported as under consideration in the August issue, 
has been decided. On August 21st a vote was made to issue 
$40,000 in bonds to be used to purchase the electric light 
plant and overhaul the present gas plant. 

GADSDEN. It is understood that the plant of the South- 
ern Mfg. Co. has seriously been damaged by fire. 

GANTT. It is understood that the city is contemplating 
the establishment of an electric light plant. 

MOBILE. It is understood that an electric railway will 
be constructed between this city and Alabama ports and be- 
tween that place and Coosa, a distance of about 50 miles. 
The installation will be mace by the Mobile West Shore Trac- 
tion Company, to cost about $500,000. H. Austin is president 
and R. Levy is chief engineer at Mobile, Ala. 

STEVENSON. The J. B. McCrary & Company, of Atlanta, 
have been engaged to prepare plans for a municipal electric 
and water system. 

TUSCALOOSA. The construction of a power plant is be- 
ing contemplated by T. H. Friel, president of the Birmingham 
Light and Power Company, Birmingham, Ala The location 
will be at Lock 17 on Coosa-Alabama River. ‘tr is proposed 
to construct a dam 65 feet high at the shoals 2nd generate 
about 15,000 horsepower, to be transmitted to “‘1us7*aloosa, 
Birmingham and Gadsden. 


Florida. 


FORT McCOY. The installation of an electric light plant 
and waterworks system is reported under consideration. G. 
Rentz is interested. 

HIGH SPRINGS. An electric light plant is under con- 
sideration by the local ice company, in connection with its 
ice plants. The company has applied for a franchise to sup- 
ply electricity in the city. 

JACKSONVILLE. The city has voted bonds as follows: 
For electric light plant and water works system, $35,000; for 
sewers, $195,000; for park improvements, $20,000; for street 
improvements, $100,000; for water works and electric light 
plant in 1912, $50,000. . 

JACKSONVILLE. The city contemplates the erection of 
a municipal power plant. The Schofield Engineering Com- 
pany, of Philadelphia, is preparing the plans. 

NEW SMYRNA. A bond issue for electric lighting, water- 
works and sewers is under consideration. The chairman of 
the committee is A. D. P. Smith. 

SOUTH JACKSONVILLE. It is understood that bids are 
out by the Board of Bond Trustees for installing electric 
lighting equipment and the electric transmission systems. 
W. W. Lyon is consulting engineer at 305 Duval Bldg., Jack- 
sonville, Fla. 
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Southern Construction News. 


This department is maintained for the contractor, dealer, jobber, 
material is obtained from various sources and includes the latest inform 
We ask the co-operation of new companies by fu 
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we want to know about them. 


manufacturer and consulting engineer. The 
ation on new Southern engineering and in- 
rnishing authentic information in regard to 


for the services of this department. Every effort is made 


ST. PETERSBURG. Plans are now under way by the St. 
Petersburg Railway & Electric Company to begin work as 
soon as possible on the extension from St. Petersburg. to 
Coffee Pot, Bayou Line. W. H. Fuller is manager at St. 
Petersburg. 

TAMPA. According to reports Judge Bulloch, of Ocala, 
Fla., is interested in a project to build a hydro-electric plant 
on the Wekiwa River. It is understood that plans are under 
way to form a company to operate the plant. 


Georgia. 

BLUE RIDGE. The Toccoa River Power Company has 
been chartered with a capital stock of $300,000. The incor- 
porators are G. A. Browning, of Greenville, S. C.; W. R. 
Coke, Jr., of Atlanta, Ga., S. J. Hall and Sam Allen, of Blue 
Ridge. The purpose of the company is to construct a hydro- 
electric plant. 

CHITLEY. The city council is contemplating the instal- 
lation of an acetylene lighting plant. Estimates are being 
supplied by James Low, of Hammond, Ga 

CORDELE. Bonds to the extent of $30,000 have been is- 
sued and will be used for the purpose of buying or building 
an electric light plant. W. D. Dorris is mayor and can give 
other information. 

DAHLONEGA. The Etowah Valley Railroad has made 
application to build an electric railroad from Ballground 
through to the north of the State in Towns county by the 
Forsyth, Lumpkin, Dothan, and White counties. It is under- 
stood that the company will furnish energy for lighting and 
heating purposes. The capital is $15,000 and the incorporat- 
ors are G. R. Glenn, H. D. Gurley, P. H. Moore, all of Dah- 
lonega. 

DALTON. The Georgia Power Company has petitioned 
the council for permission to run power lines into Dalton. 
J. F. Joerissen, of Atlanta, is reported interested. 

LAWRENCEVILLE. An issue of $35,000 in bonds has 
been voted for the construction of a waterworks system. 
J. B. McCrary & Co., of Atlanta, are engineers. 

NEWNAN. The contract for rebuilding the power house 
of the Virginia-Carolina Chemical Company, of Richmond, 
Va., has been secured by C. T. Clifford, of Columbus, Ga. 

TIFTON. Prices are desired on electric fixtures by O. C. 
Griner. 

JACKSON. On September 7th the city voted $12,000 in 
bonds for the extension of electric transmission system and 
waterworks system. 

SAVANNAH. The Seaboard Air Line Railroad intends to 
rebuild the shops recently destroyed by fire. W. L. Seddon 
is chief engineer at Portsmouth, Va. 

WAYCROSS. A contract has been awarded to the Ware 
County Light & Power Company by the city for the installa- 
tion of a “Great White Way” system. 


Kentucky. 

HARLAND. The Harland Commerciai Club is developing 
a plan for the organization of a company to erect and con- 
struct a waterworks plant and system. 

HAZZARD. The Hazzard Light & Water Company has 
been organized with a capital of $25,000 by Jesse Morgan, 
J. H. B. Hoge and T. F. Ward. 

LEXINGTON. The Kentucky Traction and Terminal 
Company, which company is now making improvements in 
its central Kentucky traction properties. will build two new 
sub-stations, one on the Nicholstown and one on the George- 
town line. The sub-stations on the Frankfort and Paris lines 
will be rebuilt. The vice-president is & C. Bacon and can 
give information. 

LOUISVILLE. The Louisville Herald Company, 
McKay, manager, desires prices on electric motors. 

LOUISVILLE. The Norman Lumber Company has in- ~ 
creased its capital stock to $75,000 and is contemplating the 
installation of a planing mill. The machinery will be elec- 
trically operated. 
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LOUISVILLE. The Kentucky Public Hlevator Company 
is preparing to expend approximately $100,000 in enlarge- 
ments and additions to the plant. Power and conveying 
equipment will be required. The president of the company is 
Oscar Fenley and address National Bank of Kentucky. 

MIDWAY. The Midway Lighting Company is making im- 
provements to its plant. It is understood that the changes 
will be completed in the near future. 

NEWPORT. The contract for supplying electricity to the 
city of Newport has been awarded by the city council to the 
Union Light, Heat and Power Company. The contract pro- 
vides that the city shall pay $58 per lamp for are lamps and 
$27 for tungsten lamps. 

OWENSBORO. The city council is contemplating 
largement of the municipal lighting plant. 

PADUCAH. A power plant equipment is desired by the 
Paducah Water Company which is now constructing a new 
boiler house adjoining the pumping station. 

WHITEBURG. Electrical equipment for a store and office 
is desired by R. F. Fields. 


the en- 


North Carolina. 


CHARLOTTE. Reports state that the Southern Power 
Company, of Charlotte, is planning to connect with the Caro- 
lina Power & Light Company, of Raleigh. The transmission 
lines of the Southern Power Company have been extended as 
far as Durham and it is proposed to extend the line to 
Raleigh. It is understood that the connection of the lines is 
for cases of emergency. A sub-station will be erected near 
Raleigh by the Carolina Power & Light Company and trans- 
mission lines will be erected to Henderson and Oxford. 

LENOIR. A project to construct a hydro-electric plant 
on the Fatawba River near Lenoir is being promoted by H. L. 
Milner, of Morganton, N. C. < 

LYDE. A generator for a small plant to operate 50 to 
100 electric lights is desired by W. H. Woodall. Also prices 
on an engine and pump. 

OXFORD. A company. has been organized to erect a 
hydro-electric plant on the Tar River, about eight miles from 
Oxfords, ‘ 

RED SPRINGS. bids will be received until September 
21st at 11 o’clock at the Mayor’s office for the purchase of 
$35,000 in bonds of the-town. of Red Springs, N. C. These 
bonds are to be issued for waterworks and sewerage, etc. 
For further information address A. B. Pearsell, chairman of 
the Board of Public: Works, Red Springs, N. C. 

RUTHERFORDTON. - 
by the city 13 miles-from this place with a capacity of ap- 
proximately 150.horsepower. Energy will be transmitted at 
11,000 volts and used for lighting and operating the pumping 
plant of the waterworks system. E. P. Rucker, of Charlotte, 
N. C., is the engineer. 

SHELBY. The purchase of the Shelby Light & Power 
Company by the-city-is under consideration. If the plant 
is not bought it is understood that the city contemplates 
constructing a plant: 


Oklahoma. 


COLLINSVILLE. $45,000 in bonds has been issued for 
the construction: of an elecvtric light plant. Further infor- 
mation can be obtained from the city clerk, W. N. Gresham. 

PAWHUSKA. Plans are being prepared for additions to 
the electric light plant, and the waterworks system. The 
cost is estimated at $10,000 for the improvement of each 
system. The city clerk can give other information. 


South Carolina. 


AIKEN. The Farmers Fertilizer & Storage Company has 
purchased a tract of land on which to erect a fertilizer fac- 
tory. The proposed building will be two stories, electrically 
operated and equipped for electric lights. 

CAMDEN. A company has been incorporated with a capi- 
tal stock of $70,000 known as the Camden Water & Light 
Company. H. G. Garrison and W. M. Shannon, of Camden, 
E. C. Brainard, of Chicago, Ill., are the incorporators. 

CHARLESTON. It is understood that the Charleston 


Railway & Light Company is planning to install three new 
1,000 k. w. turbo generators. 
CHARLESTON. Bids will be received by the city electri- 


cian of Charleston until 12:00 noon October 18th for lighting 
the streets of Charleston, for a term of one, two or four 
years. The bids may include lighting by electricity, gas, or 
other illuminating power equivalent to either. Specifications 
will be furnished to bidders upon application to the city elec- 
trician, Ion Simons, of Charleston. 
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A.power plant will be constructed. 


LEXINGTON. It is understood that the Lexington Hlec- 
tric Light & Power Company is planning the installation of 
an auxiliary steam plant in its power house. 

McBEE. The city is to construct a waterworks system 
and erect a pumping plant. 

SPRINGFIELD. The Springfield Electric Light & Power 
Company has been incorporated with capital stock of $20,000. 
The incorporators are J. McBean, Michael Chattin, and J. B. 
Smith. It is understood that a plant will be constructed 
2% miles from Springfield on the Deans Swamp Creek. The 
engineer in charge is S. E. Boby, of Leesville, S. C. 


- Tennessee. 


BRISTOL. The Ordway chair plant has been leased by 
H. A. Herb and will be equipped with machinery for manu- 
facturing bank fixtures, show cases, etc. Apparatus will be 
electrically driven. 

BRISTOL. A municipal lighting plant to cost approxi- 
mately $200,000 is under consideration by the city. The 
Mayor is L. H. Gamon. 

CLARKSVILLE. .A site for the water works pumping 
station has been purchased by the municipality and the sta- 
tion will be transferred. Some changes in equipment will be 
made when the apparatus is installed in the new location. 

CHATTANOOGA. The Georgia Power Company has de- 
cided to extend its transmission lines to Chattanooga to sup- 
ply electricity for power purposes. It is also understood 
that the company will supply electricity to the small towns 
along the lines. 

DAYTON. Bonds have been voted for the purpose of in- 
stalling a system of waterworks. The issue is approximately 
$25,000. Euclid Waterhouse, J. A. Denton, and W. A. Ault 
are commissioners in charge 

ETOWAH. It is understood that the Etowah Water & 
Light Company will build a hydro-electric plant.. The general 
manager is W. H. Price. A concrete dam will be constructed 
and the company is in the market for equipment. 

JACKSON. The Jackson Ornamental Iron & Bronze Works 
is contemplating the erection of a plant. : 

JOHNSON CITY. The plant of the Johnson City Power 
Company is to be improved by the installation of a consid- 
erable amount of power equipment. A new boiler room is 
to be built and two new boilers are to be purchased. 

MARYVILLE. The Maryville Electric Light, Heat & Power 
Company has recently incorporated with a stock of $100, 000. 
The incorporators are I. B. Celgier and J. A. Goddard, of 
Maryville, and W. Sterchi, of Knoxville. It is the purpose 
of this company to erect a generating plant at Abrams Falls 
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on Abrams Creek at a distance of 25 miles from Maryville.’ 


The electricity will then be transmitted to Maryville furnish- 4 
‘Transmis- — 


ing light and power for manufacturing purposes. 
sion lines will also extend to other towns. 


Texas. 


AUSTIN. The city has ratified the contract’ made with 
W. B. Johnson, of New London, Conn., representative of the 
Hydraulic Properties Company, of 60 Broadway, New York 
City. The contract calls for the construction of a dam across 
the Colorado River and the installation of a hydro-electric 
plant. It is understood that the dam is to be 500 feet long 
by 65. feet high, of hollow reinforced concrete. The hydro- 
electric equipment will be sufficient to develop 7,200 horse- 
power. F. §S. Taylor, of the Hydraulic Properties Company, 
is the engineer. 


AMARILLO.. The Amarillo Water, 
pany has increased its capital stock and will construct a 
power plant. 


BRYAN. The Bryan Power Company has been incorpo- 
rated with a. capital stock of $50,000. The incorporators are 
J., i..duawler, Ff, 1. Lawler, and ite 0. Lawler eduss 


BRYAN. A bond issue of $20,000 will be voted on in the 
near future for the purpose of enlarging the electric light 
and waterworks system. 

HARLINGTON. Vote will be taken September 26th on a 
bond issue for $22,000. The purpose will be to improve the 
electric light and water systems and also the streets. 

HALLETTSVILLE. Material for the United States post- 
office at Sulphur Springs, Tex., is desired by J. S. McKnight 
at this place. The material includes plumbing, gas piping 
and electrical work. 

uwtELISSA. The Melissa Waterworks Company, C. R. Os- 
born, manager, desires an electric or gasoline motor. 

SEA DRIFT. Information is desired by J. D. Powers on 
telephone systems, the cost of installation, and equipment. 


Light & Power Com- 
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A Lesson in Engineering. 


The recent failure of the concrete dam at Austin, Pa., 
is a good example of what may be the result of the ap- 
parently inherent tendency of nearly all financial men to 
keep first cost at an absolute minimum. A great many 
capitalists are unwilling to pay out money in beginning a 
project even when they know that such money paid out 
will without a doubt bring them suitable returns in the end. 
Naturally enough they are also very unwilling to pay for 
what they cannot see they are getting, and many capitalists 
cannot see that they are getting the worth of their money 
when they pay for expert engineering assistance. Further- 
more, it often happens that when they do decide to pay 
for engineering help they, themselves, to a large extent 
destroy the value of it by refusing to do absolutely what 
is recommended. 

In the case of the Austin dam an engineer was em- 
ployed, but according to authentic reports mentioning the 
subject, the owner refused to pay the additional expense 
of building a cut-off wall under the dam. The lack of this 
cut-off wall was the direct cause of the partial failure 
which took place in January, 1910. After this partial 
failure it is said that the owners asked their engineer what 
should be done, and he, to reinforce his own judgment, 
secured advice of another engineer, they together recom- 
mending essentially what had been recommended in the first 
place. The owners after receiving this report proceeded 
to do nothing apparently, though the engineers had recom- 
mended the cheapest safe thing that could be done. Further- 
more, on September 30, 1911, the water was allowed to fill 
the reservoir to the top of the dam and this, notwithstand- 
ing that nothing at all had been done to the dam after it 
had previously partially failed. The owners had apparently 
therefore been guided by their own judgment against the 
judgment of the engineers, notwithstanding the fact that 
there were 2,000 people living just below the dam. Under 
these conditions the reservoir was again allowed to fill to 
the top of the dam and almost immediately it failed with 
the result published in the daily papers. 

The conditions presented by this disaster and the lesson 
to be learned can be equally well applied to other fields of 
engineering and in fact to all fields. Every piece of en- 
gineering work should have behind it the reputation and 
standing of a thorough engineer and further, when such an 
engineer is employed he should be left absolutely free to 
determine the character of the project throughout. To im- 
pose a cost limit on any proposition is not only to tempt 
thorough engineers to play fast and loose with the ethics 
of their profession, but to imperil the safety and cripple 
the proposition as a source of revenue. It is not the aim of 
the engineer to spend money uselessly but in the end to 
save it. 

It is too often urged by owners and those financially re- 
sponsible for large projects that they have only so much 
money to spend and that if a proposition must cost more 
than that amount, they cannot carry it out. In that case the 
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thing to do, of course, is to abandon the proposition. As 
a matter of fact this condition never occurs, for if a prop- 
osition is worth doing at all, a report on it by a reliable 
expert will make it possible to get all the money needed. 
Besides, this same report will in most cases go a long way 
toward discovering a better proposition than was con- 
templated by the-promoters. The only objection to this 
method of procedure is that it involves an initial expense 
and makes it necessary for the owners to pay for some- 
thing which many of them cannot understand the value of. 


Is not the reason why this method of procedure is often 
impossible, because owners have absolute confidence in their 
own judgment and little confidence in that of others? 
Does it not seem that this condition prevails much more 
often than it should when it is a well known fact that prac- 
tically all really successful manufacturers have succeeded, 
not because they knew, but because they knew that they 
did not know, all of the details of all parts of 
their business? What they did know was _ how 
to get the right kind of assistance and advice to 
properly carry out all of the various parts of the project 
for which they were responsible. The field of engineering 
is rapidly being extended, and we must admit that the 
general tendency is toward careful and reliable engineering 
advice on all undertakings, large and small. Too often, 
however, does it require the awful calamity to accelerate 
this tendency and place the proper importance on  suc- 
cessful planning’ as well as execution. 


World Electrotechnical Congress. 


The International Electrotechnical Congress which 
was held at Turin, Italy, September 7 to 12, is 
now being discussed in the engineering world. It is gen- 
erally remarked that this meeting is notable in more ways 
than one. It was attended by presidents of American, 
German and British electrical institutions, together with 
representatives of various other countries, making it truly 
an international gathering. 


The one important feature if such can be designated, 
was the placing of the work of the congress under the 
control of the International Electrotechnical Commission. 
This Commission will decide when and where the congress is 


to hold its future meeting and generally certify for the 


future of the congress. ‘This step will give the meetings 
world wide importance, as the International Electrotechnical 
Commission is the administrative authority in regard to 
electrical matters throughout the world. 

‘The official language of the congress was French and 
all discussions were supposed to have been, but were not 
universally conducted in that tongue. Dr. Clayton H. 
Sharp, consulting engineer and electrical expert for the 
Electrical Testing Laboratories at New York City, and one 
of the five American representatives at the meeting, has 
the following to say in regard to it: “I may say that the 
meetings of the commission were very interesting indeed, 
They were characterized by harmony and good feeling. The 
proceedings of the congress were somewhat hampered by 
the many different languages employed in discussion. Dis- 
cussions on the section of electric railway were particularly 
animated and brought out the opinions of some of the 
world’s leading engineers in this field. The social features 
of the congress and of the commission were most pleasing. 
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The ‘entertainment furnished by the Italians both privately 
and officially were decidedly profuse and in exceptionally 
good taste. The American delegation was made particularly 
welcome and had the pleasure of meeting many old friends 
who had been in attendance at the St. Louis congress.” 

It may be well to state here in the way of a review, that 
when the Commission was formally constituted in London 
in 1906, and, indeed, up to 1908, only 10 coun- 
tries could be counted as active adherents, but now 
twenty countries are taking an official part in the 
proceedings, financial support being in most eases lent by 
the respective Governments. An unofficial meeting of the 
Commission was held in Brussels, August, 1910, under the 
presidency of Prof. Erie Gerard, ihe head of the Institut 
Montefiore at Liege, and the work then accomplished 
brought within practical range the solution of many prob- 
lems upon which international agreement had become an in- 
creasing necessity but which could not until recently be 
sai:sfactorily dealt with owing t» the lack of a permanent 
organization for their quiet and continuous study. One of 
these problems was the establishment of international sym- 
bols for the various electrical quantities. Full co-operation 
in this difficult question was secured through the ad- 
herence recently obtained, of the Elektrotechnischer Verein 
of Berlin, an association representing all German-speaking 
nations, and now through the action of the Commission at 
Turin, the symbols I, E, and R will be universally accepted 
for the simple algebraic representation of Ohm’s law. 

Another subject of great importance to electrical engineers 
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and manufacturers is the action on the rating of electrical. 


machinery. Although this is of a highly techincal nature, there 
are may points on which international agreement is likely to 
be reached at no distant date, thanks to the energy of Ameri- 
can Engineers. This question of rating, it may be ex- 
plained, has nothing to do with commercial regulation, but 
deals rather with the tests to which electrical machinery has 
to conform before being put into actual use. 

In the address which Mr. Balfour delivered to the fore- 
ign delegates in 1908, on the occasion of the first council 
meeting of the Commission, he remarked that the termi- 
nology employed in the electrotechnical industry has diifer- 
ent meanings in different tongues. This terminology has 
now been carefully studied, and as a result a small interna- 
tional committee which met at Cologne in May last agreed 
in the official languages of the commission, French and Eng- 
lish, to some 50 industrial terms and definitions, which, be- 
ing more conventional than those in the scientifie vocabu- 
laries that various communities are drawing up, lend them- 
selves more readily to international agreement. This may 
not appear a great achievement in view of the time that 
hag already been devoted to the subject, but this “Industrial 


list of terms,” as it grows larger, must prove of consider- — 


able advantage to the electrcial industry in all countries. The 


favorable action on this point seems to deserve quite as. 


much credit as that on others. = 

Through President Dunn of the American Institute of 
Electrical Engineers, an invitation was extended to the con- 
gress to meet in 1915 at San Francisco. 
was accepted and the meeting will take place in conjunction 
with the Panama opening festivities and the San Fran- 
cisco World’s Fair. 


This invitation — 
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Betty drosElectric Plant on Big Sioux © 
River, Sioux Falls, S. D. 


(Contributed Exclusively to SouTHERN ELECTRICIAN.) 
BY H. B. MCDERMID. 


HERE are few subjects that have commanded a wider at- 
tention during the last decade than the utilization of the 
power hitherto running to waste in our streams and water 
falls. Naturally, those propositions which offer the least 
difficulties are first to be developed; but later when the 
demand becomes more insistent, those which are less attract- 
ive must come in for their share of attention. In acecord- 
ance with this latter statement, therefore, a description of 
what has been done at the falls of the Big Sioux river in 
southeastern South Dakota should be interesting not only 
to engineers, but to prospective promoters, and not because it 
could be readily developed to a commercial success, but be- 
cause of the fact that the engineering problems there solved 
are typical of those which will be met in many other hydro- 
electric propositions. 

The town of Sioux Falls, in which the plant under con- 
sideration is situated, although of but 16,000 inhabitants, is 
the largest city in the state, and is entered by six railroads. 
It thus naturally becomes an important distributing center, 
supplying immense tracts of agricultural country and 
numerous small towns with products of the Eastern manu- 
facturing districts. The main streets are well lighted by a 
large number of electric display signs, which cause the 
town to resemble a large city in this respect. 

The engineering difficulties here met with in supplying 
the trade with electrical energy are as follows: First, a 
widely varying river flow, ranging from oceasional ex- 
tremely high flood water, to almost no water in the dry 
months; second, a violently fluctuating load, due to the 
operation of a comparatively small number of street cars, 
and of passenger elevators in the hotels and department 
stores, which, together with hoisting apparatus in the large 
red granite quarries of the town, combine to produce a load 
that often fluctuates from minimum to maximum in a few 
seconds. These conditions render close regulation, such as 
is required for the lighting load, very difficult to obtain. 
The conditions were met, however, so far as river flow is 
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Fic. 1. View or Power Hovss, SHowine Piree LINE AND 
SurcEe TANK. 


concerned, by a special design of power house to enable the 
electrical apparatus to be at all times above flood water. 
Water storage is provided in sufficient quantities at the 
plant to enable the carrying of the evening peak load with 
ease during times of natural flow. The proposition is also 
being considered of turning the lakes found many miles up- 
stream into reservoirs, to aid in supplying the plant when 
the river flow is diminished. As a further safe-guard, a 
steam stand-by plant, containing both Corliss engines and 
a modern steam turbine unit, is provided to take the load 
when the stream flow becomes entirely inadequate. 


iz 


Fig. 2. View or Dam. 


The regulation problem was met by a specially designed 
governing system, constructed with very close attention to 
mechanical details and with special provision made to give 
it great flexibility, so that any conceivable operating condi- 
tion ean be met without interruption to service. How well 
the problem has been solved is shown by the fact that a 
momentary speed variation of only eight per cent is pro- 
duced when full load is suddenly thrown off, as in the case 
when a circuit breaker goes out, instantly freeing a unit of 
all load. 

The hydraulic power house shown in Fig. 1 is favorably 
situated at a distance of about one mile from the business 
district, where most of the load is absorbed, and only about 
seven miles from the quarries, where a smaller portion of 
the current is used, so that transmission at generator volt- 
ages is entirely feasible. The apparatus is placed in a 
building constructed of concrete and the close-grained red 
granite from the vicinity, ‘sufficient granite having been 
quarried in the excavation of the basement from the exten- 
sive ledges in which it is placed, to furnish ample material 
for the superstructure. 

THE DAM AND STORAGE ARRANGEMENTS. 


The dam, together with part of its retaining walls is 
constructed of concrete on a bed rock foundation for its 
entire length of 600 feet. As shown in Fig. 2, it is supplied 
with flashboards which raise the head three feet and very 
materially increase the storage capacity of the pond. It 
has an area of 16 acres at low water, while at maximum 
high water about 21 acres are covered by the mill pond 
proper. Another dam a short distance up the river fur- 
nishes 65 acres of storage capacity, the two together render- 


182 
ing the handling of the evening peak load a simple matter 
when the river is at its normal flow. The dam is supple- 
mented by aproximately 2,000 feet of retaining wall on 
each side of the river. That on the west side is of concrete, 
while the east wall is of solid granite masonry 4 ft. thick. 
The fore-bay is designed to prevent interruption from ice 
formed by the excessively low temperature sometimes en- 
countered. This result is accomplished by means of a slow 
movement of the intake water, there being no opportunity 
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to get rid of the ice problem in any other way. There is 
also an additional safeguard in the use of a submerged arch 
under which all intake water must pass before entering 
the penstock. This plan has given entire satisfaction, there 
having been no interruption from ice during the three years 
the plant has been in operation. 

On passing through the head gates, the water is 
conveyed to the power house through 700 feet of 7 foot 
plate steel penstock, having at its lower end a surge tank, 
16 feet in diameter and 62 feet high, which amply takes 
care of any sudden pressure changes due to the violent 
fluctuations of the load. This tank is shown in Fig. 1, in 
front of the station. Flange diaphragm expansion joints 


Fig. 4. Interior oF THE Power House or Sioux FALus Ligur anp PowER CoMPANY, 


SOUTHERN ELECTRICIAN. 


are used in the pipe line, which absorb the expansion 
changes due to variation in temperature, such changes have 
been found to be several inches. 
POWER HOUSE EQUIPMENT. 
Reaching the power house, the water is led in by a 10 
foot header, from which are taken the 54-inch feeder pipes 
to supply the three main units. These are 850 H. P., 300 


R. P. M. 30-inch single vertical Francis turbines, enclosed 
in plate steel spiral casings. 


This type was adopted as a 
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Map oF THE Hypro-ELEectric DEVELOPMENT AT Sioux FALLS. 


part of the means necessary to properly meet the high flood 
water conditions sometimes occurring, and because of the 
high efficiencies obtainable with this type of turbine under 
the moderate head of 60 feet, which is the usual operating 
condition. 

Hach turbine is direct connected by clamp couplings 
to a 500 K. W. alternator of the mushroom type, delivering 
60-cycle 3-phase current at a pressure of 2,300 volts to the 
main bus-bars. All revolving elements, including generator 
rotor, shafting and fly-wheel, as well as the turbine runner, 
are supported on a thrust bearing of the plain collar type 
running in a simple oil bath, kept cool by water cooling 
coils immersed in oil. In practice, this method has proved 
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safe and economical, requiring no pressure pumps, or other 
auxiliary apparatus, and in every way giving entire satisfac- 
tion in service. 

In addition to the main units there is an exciter unit, 
driven by a 100 H. P. turbine of the same general type as 
the main units. This is direct connected to a vertical genera- 
tor, capable of delivering 400 amperes at 125 volts, under 
normal rating, while running at a speed of 600 R. P. M., 
a sufficient speed to fully excite the three existing units, 
and a fourth for which space has been provided. In ease 
this exciter unit should be disabled, its duty can be taken 
by a motor generator set, taking current from the main bus- 
bars at 2,300 volts, and delivering direct current of the 
same characteristics as the turbine driven unit. It has, of 
course, the disadvantage of varying in speed with the main 
units in ease of violent load fluctuations, its delivered excita- 
tion current must vary accordingly. This renders commer- 
cial regulation much more difficult to be obtained than is the 
case with the turbine driven unit, which is entirely inde- 
pendent. All the turbines are controlled by oil pressure 
speed governors, which are of an unusually efficient de- 
sign, as evidenced by the fact that there is a momentary 
speed rise of only 8 per cent, in case the load is suddenly 
thrown off, as when a cireuit breaker puts a unit out of 
service. 

The oil system has been arranged to provide for any 
conditions of operation which ean arise, except those caused 
by entire neglect. Each unit has its own governor, and the 
three main units are each supplied with a rotary oil pump, 
thus rendering each entirely independent. A steel pres- 
sure tank capable of holding two to three barrels of oil at 
any pressure up to 250 pounds per square inch, is pro- 
vided with each pump, and normally has its top half filled 
with air under pressure. This acts as a reservoir of energy 
to aid in rapidly accelerating the oil in its outward flow in 
case of sudden changes of load and a consequent heavy de- 
mand for oil pressure to open or close the wicket gates of 
the turbine. The pressure tanks of the pumps are provided 
with an automatically operating relief valve, which can be 
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set at any predetermined pressure, and which allows any 
excess oil to escape when necessary. 

After the installation was completed, some simple tests 
were run to determine the capacity of the oil system. It 
was found that with all outlets closed, pressure could be 
raised in‘the tank by any pump from atmospherie to 150 
pounds gage in one minute from the starting of its indi- 
vidual motor dirve. With the three pumps and pressure 


tanks, together with about 50 feet of 3 1-2 inch pressure 
header thrown together in parallel, pressure was raised on 
the whole system to 150 pounds gage. The pumps were 
then stopped and one of the main units was started and kept 
running under no load with governor regulation for 9 
minutes, when the gage still registered 65 pounds pressure. 


A similar test with the exciter unit only running, showed 
the system to have sufficient capacity to keep that unit 
operating for 20 minutes with alike drop in pressure. These 
simple tests show that enough storage capacity is provided 
in the oil system to give any good operator plenty of time 
to cut in another pump in case of failure of the one operat- 
ing, without in any way interfering with the normal running 
of the plant, a condition certainly to be desired in handling 
ordinary commercial loads. 

The remaining apparatus of the station consists of three 
motor generator sets of some 350 K. W. normal aggregate 
capacity, taking alternating current at 2,300 volts and de- 
livering direet current at 550 volts, for the street car and 
elevator service about town. The usual switchboard appara- 
tus, together with a Terrill regulator, lightning arresters, 
constant current transformers for are lighting, ete., is fur- 
nished, and together with the main units above described, 
comprise an up-to-date installation. 

The plant is heated by a small steam boiler and the 
condensation water is returned from the lowest point in the 
system by an automatically controlled motor-driven pump. 
A combination of are and incandescent lights serves to 
illuminate the station at night, while abundant windows 
furnish good daylight illumination. 

Some of the operating conveniences are worthy of men- 
tion. The basement is entered by a stairway at either end, 
thus saving many steps for the operators. Two 12 by 12 
foot wells, one at each end of the building, enable a hand 
erane of sufficient capacity to handle any required lift 


‘in the dismantling of any apparatus, and to serve the base- 


ment as well as any point upon the generator floor. This 
is a point of economy and convenience only fully appre- 
ciated when one has had experience in similar stations 
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where galleries, ete., made important generator floor lifts 
impossible, and a tightly closed basement filled with the 
heaviest machinery was inaccessible to the crane, except 
after the exercise of much ingenuity and the use of 
numerous pulleys and ropes. ‘ 

THE STEAM STAND-BY PLANT. 

‘This is the original: plant of the combination and is 
situated on the river bank about three-quarters of a mile 
above the hydraulic plant. It contains two Heine Safety 
boilers of about 400 H. P. each, generating steam at 135 
pounds pressure. These formerly supplied steam to two 
20 by 42 ineh Corliss steam engines, which are belted to a 
jack shaft from which the generators are driven by long 
belts. These engines were originally built for 85 pounds 
steam pressure and are now operating at a steam pressure 
60 per cent in excess of that for which they were desigend, 
and have also been speeded up. The fact that under such 
decisive changes in working conditions they have continued 
satisfactorily in service, is abundant proof that their origi- 
nal design was correct and liberal. 

For those times when the load becomes too heavy for 
these units to earry it, an 800 K. W. 3,600 R. P. M. steam 
turbine unit was installed, together with a barometric con- 
denser and two exciter sets, one driven by a modern high- 
speed steam engine, the other a motor generator set. The 
erection of this unit has recently been completed, and forms 
a good example of modern tendencies in power plant work. 
The old engine room, with its 40 by 80 feet of floor space, 
filled with engines, jack shafts, and long heavy belts, ex- 
pensive in first cost and subsequent upkeep, capable of 
delivering but 600 K. W. when forced, looks superannuated 
indeed, beside the new generator room, with but 20 by 27 
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feet of floor space housing a high-speed riachine capable 
of easily delivering 1,000 K. W., with but a trifling increase 
in steam consumption, and very small upkeep cost. With 
all other improvements, a better speed regulation has come 
about since the installation of the turbine unit, as it has 
been found that operating either alone or in parallel with 
the hydraulic plant, the variations in voltage are so slight 
as to be imperceptible. This is a decided improvement 
over the old conditions, as when the engines alone were in 
service, it was possible to count their R. P. M. by watching 
the flicker of any incandescent lamp on the cireuit, but, in 
justice to the engines, it should be stated that they were 
designed many years ago, when the use of electricity was 
in its infancy, and when the need of aecurate regulation 
and uniform angular velocity in electrical work was not as 
clearly recognized as it is to-day. 

The hydraulic plant of this combination aban as a 
good example of what modern engineering may do in the 
face of none too favorable cireumstances, and as such may 
prove worthy of study by those who are to handle develop- 
ments of a similar character. The prime movers in these 
two plants, including the two Corliss engines, the steam tur- 
bine with its exciter sets, its barometic condenser and cen- 
trifugal circulating pumps, the direct connected turbo- 
generator, the three hydraulic turbines with their direct 
connected generators, and all governors, oil pumps and 
other auxiliaries, were built and installed by Allis-Chalmers 
Company. The belted generators in the steam plant are 
of General Electric make, and formed part of the original 
equipment. The hydraulic plant was built under the super- 
vision of H. M. Byllesby Co., who are responsible for the 
convenient design of the uae 


Conditions, Practice and Developments 
in English Central Stations. 


(Contributed Exclusively to goes th eocmecen ELECTRICIAN. ) 
BY CECIL TOONE, AN ENGLISH ELECTRICAL ENGINEER, 


Boiler House Practice and Fuel 
Economies. 


N the recently completed articles on Central Station Prac- 
tice and Developments in England, appearing in the 
February to May issues of this year, the writer endeavored 
to review, as completely as possible within a limited space, 
the general developments of central stations in England, 


as regards their upgrowth, expansions, general supply con-_ 


ditions and rates. Such a review had inevitably many 
shortcomings and, treating as it did mainly of electrie sup- 
ply to domestic and small power consumers and of: electric 
street lighting, 
omitted from consideration. The writer, therefore, proposes 
to deal in. greater detail and for both traction and non- 
traction stations “with the following topics: Plant equip- 
ment, station layout, distribution features and operating 
costs. This article is the first, coming under the first topic. 
Many difficulties appear in-an endeavor to present an 
adequate condensed treatment’ on these subjects, however, 
the writer will place American readers as closely. and as 
aceurately as possible in touch with the present status and 
practice of central station engineering in England. 


those stations having traction load were 


The central stations of Great Britain and Ireland will 
be divided into two main groups, those supplying lighting 
and power loads alone being referred to as L, and those 
also supplying tramways or light railways as M. Stations 
supplying tramways or light railways alone will be con- 
sidered in a separate section as they are relatively few in 
number. The stations in each main group will be further 
subdivided according as their generator capacity as: 
(a) less than 100 kw.; (b) 100 or over and less than 250 
kw.; (c) 250 or over and less than 500 kw.; (d) 500 or 
over and less than 1000 kw.; (e) 1000 or over and less than 
2500 kw.; (f) 2500 or over and less than 5000 kw.; (g) 
5000 or over and less than 7500 kw.; (h) 7500 or over and 
less than 10,000 kw.; (k) 10,000 or over and less than 
15,000 kw.; (1) 15,000 or over and less than 20,000 kw.;. 
(m) 20,000 or over and less than 30,000 kw.; (n) 30,000 
or over and less than 40,000 kw. The fine subdivision of 
the smaller stations is considered advisable, since 35 per cent 
of the lighting and combined lighting and traction stations 
in the United Kingdom have a generator capacity of less 
than 500 kw. By the reference letters given here the various 
groups are hereafter quoted: 
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In addition to the above kilowatt classification, it will 
be interesting, in many cases, to consider separately the 
, earae corte f central stations lying within the great industrial and min- 
ing districts of this country, since these naturally operate 
under different and more favorable conditions than those, 
for instance, supplying a lighting load in an agricultural 
town. ‘To delineate the proposed district classification, the 
author has prepared the map shown in Fig. 1. It is un- 
necessary, for the present purpose, to attach names to all 
the dots which may be identified by reference to any or- 
dinary atlas, but two code letters have been inserted in each 
ease. The first letter refers to the kilowatt group to which 
the station belongs, as given above, while the second letter, 
L or M, indicates that the station has no tramways or has 
tramway in addition to a general load, as the case may be. 
It is important to note that although the stations in group 
L have no traction load, the towns in which they are sit- 
uated may have an important tramway system, fed from a 
purely traction station, Glasgow being a case in point. A 
separate map dealing with purely “traction stations and 
bulk supply areas will be presented in a later section. 
Before going further, it will be convenient to present a 
brief analysis of the more important factors relating to 
‘the stations in each of the groups now adopted. Tables 1 
and 2 present leading data concerning stations. 

BOILERS, FUELS AND BOILER HOUSE PRACTICE. 

In the present section are considered the types and cap- 
acities of boilers, the classes of fuels, the supply and treat- 
ment of feed water and the more important of the auxiliary 
Fic. 1. DrsrrruTion or CENTRAL STaTIONS IN ENGLAND. plant and operations involved up to the engine stop valve, 


TABLE 1. PARTICULARS OF STATIONS HAVING NO TRAMWAY LOAD. 
STATION GROUP. 


(a) (b) (c) (d) (e) (f) (g) (h) (k) @) (m) (n) 

) of Stationss=——2=- 38 55 54 53 37 17 10 4 4 7 1 1 
Ditto with D. C. Supply. 37 45 43 45 24 z 2 2 1 1 ff 1 
Ditto with A. C. Supply ae a8 
Ditto D.C. & A.C. Supply at 3 5 3 3 3 1 1 i 4 1 ane 
_ TOTALS , 

Population (1000’s)------ 138.4 3837 740.6 1210 2080 1839 1654 250.3m0 940.3) Sa7at ronda, 5 # 
00’s)----_- ads eegoress (70.41) 638,71... 85.14. BkeS1. 25.25" 10,04. 15.44 | 36.1 13. ; 
Bee Acs (on. mi) ac 2/700 51 190 304 146 112 87 22 33 133 - 18 
ilowatts Connected ae 
, es 4-e800015.01 31.36, 65.85 224.1. 1190 98.71 36.35 60.08 140.9 Be AO us a 5D. 
Kilowatt Plant (1000's) - 2.02 9.12 19.65 34.04 65.88 60.38 62.62 35.59 48.78 100.4 25.00 39.44 
ne A eee et eee ee 
Mean Year of Opening -- 1900 1902 1901 1897 1899 1895 1896 1894 1897 1895 1891 B 1893 
AVERAGES 
; , J (88 13.72 22.84 56.22 108.2 236.2 165.2 316.4 418.6 a. 803.0 
Fontes res) toa oi 6:33 0.37 0.73 1 46 2.18 2:8 8 31 12:15 12:03 13.9 19.5 
: 2.5 7.0 7. ; ; i : 5 1 : 
Se ESE oe a 0.13 0.31 0.63 1.22 6.06 BG5 Me 10,07 2 2 12.02.) Pa0.045. wes.47 ©) S780. 52.77 
Kite piant (lose'sy ; 0.05 0.16 0.36 0. 64 78 3.55 6. 26 8.90 12.20 16.74 25.00 39.44 


TABLE 2, PARTICULARS OF STATIONS HAVING LIGHTING AND TRAMWAY LOAD. 
STATION GROUP. 


fs (c) (d) (e) (f) (g) (h) (k) (1) (m) &$(n) 
Sa a ee ae we er a ee Ll: >. Ll le ee 
i 25 11 2 3 bs 1 3 
No. of Stations_ ---..-.--=------ 4 26 63 
Ditto with D. G Supply----222-- 3 22 43 b 2 a i “ Ee A 
Ditto wit . C. Supply--------- “= -- == ot 
r Ditto D. C. & A: C. Supply------- ih 3 3 19 8 2 2 EF 1 2 
“ 
; Cietnew yi! 548 1880 
i , 3 840 3323 2690 1634 246 922 ee 
9 Biacteers Siwaesi eaitceect *T 60 10.2 51.5 41.4 19.6 1.68 9.38 Bc 4.25. 23.0 
: Supply Area (sq. mls.)-.-------- 12.5 134 403 248 60 18.8 26 es 20 419 
“lowatts Connected (1000's) ----- 2.07 20.3 124.4 126.6 65.8 16.6 37.8 is 26.4 189 
4 "| Filowatts Plant (1000's)..-..---- Z. 1727) 20.38 | 102.8 84.3 66.1 17.5 32.3 20.5 148 
re a ee C* ee  Ls .ks.:!CC:S:*~*:*~“‘CsSCCCSSS 
eeah Veak ot Openiig<--+«----- , 1008 1903 1899 1897 1896 1900 1895 Leva 1891 1888 
~ AVERAGES. 
i , ; 2. 51.6. 101.6 © 148.6 122.9 © 307.2 a 548.0 626.8 
¥ A eahapee Sat o40 (OBS 0.82 1.73 1.96 0.84 AT ed a 4.25 7.67 
4 as ak ay Gag mis} ei 6.25 8.0 7.6 11.0 7.5 9.4 13.0 33 20.0 209.0 
SHewatts Connected (1000's) ---- 0.52 0.85 1.63 5.25 7.31 CRD ae OL ae 26.4 63.1 
jlowatts Plant €to00%) cab 0.43 0.78 1.62 3.37 6.00 SYR 40.7640 20.5 49.3 
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in British central stations using steam boilers for any pur- 
pose whatever—whether for the supply of steam engines 
or turbines, as is the case in the majority of stations, (see 
Table 3), or for supplying steam to gas produeers, ete. The 
number of stations employing steam driven prime movers, 
oil or gas engines and water turbines respectively is shown 
in Table 3. It will be seen that steam stations are enor- 


STATIONS USING BOILERS, GAS OR OIL ENGINES OR 
WATER TURBINES. 


TABLE 3. 


Station Kilo- : : , 
watts Group Steam Boilers) Gas Engines | Oil Engines Reise Tur- 
ines. 
(a)—L 13 19 3 “ 
(b)—L 32 19 7 fg 
(c)—L 44 9 4 2 
—M 4 ae 1 = 
(d)—L 54 2 5 ae 
—M 28 Le 1 Ze 
(e)—L 39 AS a = 
—M 69 2 ERE a 
@r=ib 19 Be ae og 
—M 25 =e = hora 
(g)—L 8 =e oe Le 
—M 15 Js me ae 
(h)—L 9 a Ag ae 
—M 4 ae ed ae 
(k:to n)—L 14 Be a se 
j —M 7 = ee we 
‘Totals;—L 232 49 19 16 
M 152 2 2 
L&M 384 51 21 16 


mously preponderant in this country, while water turbines 
are practically confined to stations of less than 300 kw. 
capacity. Gas and oil engines, are gradually finding appli- 
cation in larger stations and in some of the private generat- 
ing stations of colliery groups, many thousands of kilowatts 
are provided by blast furnace gas engines. Such stations 
lie beyond our present consideration and a detailed treat- 
ment of prime movers will be postponed to a later article. 
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BOILER HOUSE BUILDINGS. 


Great improvements have been made of late years in 
the design of boiler house buildings. It is now considered 
good practice, in both private and central station work, 
to provide light and airy boiler houses with plenty of 
room for the accessory plant required, enabling easy in- 
spection and maintenance of every part of the equipment 
and allowing the boiler staff to work comfortably. The 
inereasing complexity of boiler house auxiliary apparatus, 
including overhead conveyers and fuel hoppers, further 
favors the construetion of more elaborate boiler houses. 

The chief advances which have been made during recent 
years in smoke staek construction concern the use of steel 
and reinforced conerete structures. Steel plate stacks are 
used in a considerable number of industrial installations,. 
but their well known limitations, coupled with the very un- 
favorable climatic eonditions generally obtaining in this 
country have led to their restricted use, especially in large 
stations where the higher capital cost of brick chimneys is 
of less serious importance. Undoubtedly the brick stack 
is still the most popular type in this country, though re- 
inforced concrete will be widely used in new installations. 

Many as are the varieties of boilers used in English 
central stations, they may be classified, for the present pur- 
pose, as belonging to one or other of the following main 
types: Cornish, Laneashire or Galloway; Locomotive or 
Vertical; Marine or Dry-back; Water Tube. Each finds. 
its special application and each is more or less widely used 
in English central stations, but by far the commonest types. 
now in — are the Lancashire and Water-tube boilers. 


Principles of Illuminating Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY A. G. RAKESTRAW. 


Discussion of Lamps Employing a Fila- 
ment in Air, Including the Nernst. 


N what follows, that class of lamps will be taken up which 
are denoted as filaments in air, as distinguished from 
those described in a preceding article, which were con- 
structed with filaments operating in a vacuum. The reason 
or necessity of operating nearly all filaments in a vacuum 
is that at the temperatures employed for efficient operation, 
the material would rapidly oxidize, and consequently be 
soon destroyed. If, however, a substance can be used which 
is unaltered at such temperatures in the presence of 
oxygen, a vacuum is unnecessary for its protection. 

The only commercial example of the “filament-in-air” 
type, as the Nernst lamp, which uses a filament com- 
posed of certain rare earths, mixed into a clay and 
moulded into shape. One peculiar characteristic of this 
is that it is non-conducting when cold and, therefore, some 
means must be provided by which the temperature of the 
filament shall be raised to a sufficient point to render it 
eonducting. After which the heat generated by the passage 
of the current through the filament itself will keep the 
temperature constant. In the first experimental forms of 


this lamp, the external heat was applied with a match, whieh 
was thus a rather curious anachronism. In the commer- 
cial type of lamp, however, this heating is performed elec- 
trically. : 

Since the Nernst lamp forms a class by itself, presenting 
some interesting and peculiar characteristics, without which 
a study of illumination sources would be incomplete, we 
shall devote some space to describing it in detail, and will 
illustrate the remarks with manufaeturers cuts, not with 
any idea of advertising the lamp, but in order to furnish 
information which may not be familiar to the majority of 
readers. We will, therefore, consider the commercial forms 
in which this lamp is made, and also the characteristic 
features which it possesses. 

The Nernst. lamp consists simply of a filament or fila- 
ments, which are termed glowers, a heater for bringing the 
glower to incandescence, and an automatic device for cut- 
ting the same out of circuit when this purpose has been ac- 
complished. Since the resistance of the golwer decreases 
rapidly as it is heated, it is also necessary to use a steadying 
resistance or ballast, which is composed of very fine iron 
wire enclosed within glass tubes—filled with an inert gas to 
prevent oxidation. The resistance of this ballast increases 
rapidly with the temperature, thus compensating for the 
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decrease in resistance of the filament.and putting a limiting 
value on the current. Fig. 1 shows the internal connection 
of the lamp, in which G is the glower, H the heater, B the 
iron wire ballast and S, a solenoid in series with the glower, 
which opens the heater cireuit when the current through 
the glower has reached a self-sustaining value. 

The ordinary multiple-glower type of lamp is shown 
in Fig. 2. The single-glower type is similar, being designed 
to be screwed into an Edison socket. The cylindrical part 
of the lamp case contains the ballast and cutout mechanism, 
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Figs. 1, 4 anp 10, SHowine Features or Nernst Lamp. 


below which is mounted the heater and glower or glowers, 
on a piece of poreclain, as shown in Fig. 3. This part of 
the lamp is termed the burner and is provided with prongs 
which serve as conductors of the current, thus facilitating 
the removal of the burner for the purpose of renewing 
burned out glowers or heaters. The mounting of the glower 
on the burner itself requires considerable skill and is not 
usually attempted, except by large consumers, who can em- 
ploy some person who is skilled in this work. The multiple 
| glower lamps are made with two, three, four and five 
glowers. The globe used is not air-tight, but is necessary for 
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the purpose of screening the eye from the intense brilliancy 
of the filament. . The globe is either white or blue alabaster, 
sand-blasted or dense opal, acording to the degree of absorp- 
tion required. No reflector is used with these lamps, since 
the white poreclain support serves as the reflector, throwing 
nearly all of the light in the lower hemisphere. 

Besides the form of lamp shown in Fig. 2, another form 
is illustrated in Fig. 4, which is used where it is desired to 
mount the lamp directly on the ceiling. While this may be 
fitted with the same glassware as used with the suspended 
type, better results can be secured by the use of a Holo- 
phane reflector, which gives more efficient distribution as 
well as a beautiful sparkling radiance. In the ease of high 
ceilings, where it is desired to drop the lamp some distance, 
it may be suspended on a chain or pipe. The mechanism 
also lends itself readily to ornamental effects. 

In all of the foregoing instances, we have considered 
that type of construction in which the heater, glower, bal- 
last and cutout mechanism were combined in the same case. 
We have, however, already noted the fact that the replacing 
of the heater and glowers requires considerable mechanical 
skill, and in order to aid the use in this respect, as well as 
to vary the design of the lamp and improve it from an 
ornamental point of view, the idea was conceived of enclos- 
ing the balast and cutout mechanism in an independent 
case, and providing one or more screw receptacles, into 
which a small lamp or burner, as shown in Fig. 5, could be 
inserted. This burner contains a single glower with its 
necessary heater enclosed in an alabaster globe, and can be 
removed or inserted in its receptacle as easily as an ordinary 


Fic. 3. Heater anp GLOWER OF THE Nernst LAMP. 


incandescent lamp. The customer need, therefore, only pro- 
vide himself with extra burners and return the burned out 
ones to the factory for renewal. 

This type of construction is illustrated in Fig. 6, repre- 
senting a chandelier arrangement, and can, of course, be 
used for showers, shop clusters, and in fact, nearly any de- 
sign for incandescent lamps. And where individual lamps 
are required for local illumination, there are single glower 
drop ec7ds, as illustrated in Fig. 7. 

As:regards the characteristics of this lamp from an il- 
luminating standpoint, it has several peculiarities which 
attract attention. Prominent among these is the slowness 
of the lamp to light when the current is turned on, due to 
the preliminary heating process already described, taking 
about 45 seconds. For commercial work, this is not a 
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serious objection, but for residence use there should be 
some other sources in the same room, which will produce 
light immediately. : 

Another distinctive feature of the Nernst Lamp is that 
of its multiple glowers. If one or two glowers on a multiple 
glower lamp burn out, the lamp may still remain in ser- 
vice with a proportionate reduction in candle power, until 
such time as they can be conveniently renewed; whereas, 
with other types of lamps, failure of the filament may pro- 
duce serious inconvenience. 


Fic. 6. Dragram For UssE or Units as SHown in Fic. 5. 


The intrinsic brillianey of the filament is very high, and 
must, therefore, be very carefully screened from the eye. 
In fact, these lamps should be used only where persons 
cannot conveniently look long at them. The alabaster or 
sand-blasted globes used with them reduce the brillianey 
considerably, and yet it is still so high that the lamps 
are suited only for general illumination and placed high 
over-head. The color of the light given by the naked fila- 
ment is very nearly white, with possibly a slight yellowish 
tinge. The color of the light is, of course, modified by the 
glassware which strengthens the proportion of red and 
yellow rays. However, the light is much more nearly white 
than the ‘ordinary carbon incandescent lamp, and it is 
therefore suitable for offices, stores, and in fact for general 
illumination anywhere. As already stated, the distribu- 
tion of the light is practically confined to the lower hemis- 
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phere. Fig. 8 gives a characteristic distribution curve for 
the multiple glower lamp. While this may be modified if 
necessary by the use of a reflector, yet since it is adequate 
for the ordinary requirements of general illumination, re- 
flectors are hardly ever used. 

As far as actual efficiency is concerned, this varies some- 
what with the local conditions. The lamp is about double 
the efficiency of the ordinary carbon filament, used without 
reflector and on the basis of the total flux of hight. When 
used without a reflector, the ordinary incandescent lamp is 
at a disadvantage, since so much of the light is not usefully 
directed. Therefore, when making a comparison between 
the Nernst Lamp and incandescent lamp, the performance 
of the latter when equipped with a reflector should be used. 
The following table gives the commercial sizes, together 
with the watts consumed, the mean lower hemispherical 
candle power and the approximate mean spherical candle 
power. 

Data For Nernst Lamps. 


Glowers Watts M. L.H. Watts per M. S.C. P. Watts 


OS a AM Ole M.S.C.P 
Te 66 50 1.38 36.3 1.82 
di 88 77 1.2 55.9 1.66 
di 110 96.4 1.2 72.3 1.66: 
aL 132 114 ly 82.8 1.66. 
2 264 231 1.2 167.7 1.66 
3 396 359 1.15 261 1.59 
4 528 504 1.09 366 1.50 
5 660 630 1.05 457 1.45 


It will be noted that the watts per candle is not the same. 
for sizes of lamps, but that the efficiency is greater with the 
increase in number of glowers. This relationship is shown 
in Fig. 9, which gives the variation of the candle power 
with the input. This effect is no doubt produced by the fact 
that the close association of the glowers causes them to run 
at a slightly higher temperature than they otherwise would. 
In this connection it is interesting to know that the protec- 
tion of the filament is not the only advantage to be gained 
by using the vacuum, but that a vacuum inereases the effi- 
ciency by preventing heat loss from convection, or cireulat- 
ing air currents. It has been shown that if the Nernst fila- 
ments were enclosed in a vacuum, instead of being operated 
in the air, that the efficiency would be much greater than at 
present. 

In regard to the upkeep of the Nernst lamp, reliable 
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figures are hard to obtain, and show considerable differences 
among themselves. There are three renewal elements, the 
glower, the heater, and the ballast, the lives of which may 
be figured at about 800, 3,000 and 15,000 hours respectively. 
A good estimate of the maintenance charges may be made 
by taking 5 cents per glower per month and adding to it 
for direct current lamps, 41-2 mills per K. W. H. and for 
A. C. lamps, 31-2 mills per K. W. H. At these prices the 
manufacturers of these lamps agree to keep them up within 
the territory which they serve. The depreciation in candle 
power during burning hours is about the same as that of 
the incandescent lamp, or about 20 per cent. Here, also 
there is some advantage in using the multiple glower, since 
in ordinary operation some of the glowers will likely be 
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new and others about worn out, so that the average depre- 
ciation in candle power for the lamp will only be about 
one-half that of the individual glowers. The Nernst lamp 
is manufactured for both alternating and direct current cir- 
cuits, but succeeds better on the former. It is disigned 
primarily for 220 volts, but is used on 110 volt cireuits in 
connection with a small transformer coil, as shown in 
Fig. 10. 

In general, we may say that the Nernst lamp has suc- 
ceeded quite satisfactorily in places where it can be given 
expert attention. For small installations, it has given place 
largely to the tungsten lamp, which is somewhat higher in 
efficiency, has about the same upkeep cost and is certainly 
much smipler in the matter of replacement. 


Electrical Energy in Textile Mills: 


BY GEORGE K. HUTCHINS. 


CoMMERCIAL AGENT OF 


CoLtumMsBus Power Co. 


SUBJECT of ever increasing interest and importance 

to the central station in the South is the application 

of electric power to the textile industry. Considerable ma- 

terial has been written on this subject, yet we feel that the 

author of this article has given the old facts such vital 

significance and added new ones in such valuable form 

that all will be generally interesting. The following is 

published nearly in the form as read before the Georgia 

section of the National Electric Light Association at Colum- 
bus, Ga., September 26. 

The earliest record of an electric installation in Colum- 
bus is that of the Muscogee Manufacturing Company, which 
began its use January 1, 1898, and is now using the electric 
drive in all four of their mills, having relinquished a water 
power in exchange for this kind of service. ‘This is not 
the first mill to use electric power, it was simply one of 
the pioneers. From the information I have been able to 


gather, there were installed in textile mills on December | 


1, 1903, 1,053 motors, aggregating 64,313 h. p., the average 
size of a motor being more than 61 h. p. By February 1, 
1905, there were installed 1,740 motors ageregating 87,- 
614 h. p., the average size being slightly more than 50 h. p. 
The total increase in h. p. in 14 months being 36 per cent. 
On January 1, 1910, there were installed 10,491 motors 
aggregating 302,199 h. p. The average size again declined 
to less than 29 h. p. 

The total increase in h. p. in four years and eleven 
months being 245 per cent. On June 1, 1911, there were 
installed 16,450 motors aggregating 387,975 h. p. The 
average size of motors again being reduced to 23 h. p. The 
inerease in h. p. in the year and five months being 28 per 
cent. 

A most remarkable growth is shown in the seven and a 
half years under consideration. The total increase in horse 
power during this period amounts to 603 per cent, while 
the increase in the number of motors installed is 1,562 per 
cent. These figures, while they constitute but a partial 
record of the industry, serve to demonstrate two salient 
facts: First—That the electric drive is fast growing into 
popularity with the textile industry, for the requirements 
of which it is pre-eminently fitted, and Second—That the 
tendency is towards the use of smaller units. 


On December 1, 1903, there were 14 central stations 
supplying electric power to textile mills; by February 1, 
1905, this had grown to 23 central stations, and of these 
two were operated by steam,.seventeen by water wheels 
and four by steam engines and water wheels combined. On 
January 1, 1910, there were 79 central stations supplying 
electric power to textile mills, of which 39 were operated 
entirely by steam, 26 entirely by water and nine by steam 
and water combined. Five we have no record as to the 
source of power. These figures serve to emphasize a grow- 
ing tendeney towards shifting the power problem from the 
shoulders of the mill man to that of the central station. 
The most remarkable feature about these figures, however, 
is the fact that, while in 1905 there were only two steam 
stations supplying this class of industry, there were thirty- 
nine supplying textile mills by January 1, 1910. This fact 
implies the ability of steam operated central stations to 
supply electric power upon a competitive basis as to cost 
with power generated by the mill, a rather startling idea 
when it is borne in mind how very low this cost is estimated 
to be by many of our textile friends, or else there are other 
compensating advantages that offset increased cost. 

Among the distinctive features of the electric drive may 
be mentioned the great flexibility, constant and uniform 
speed, better quality of product, a substantial increase in 
product, conservatively estimated at an average of 10 per 
cent. The elimination of shafting and belting is in itself 
desirable, for it not only means the saving of expense, but 
reduces the chance of accidents, saves annoyance and delay 
in repairing broken belts, and adds to the general appear- 
ance, hygienie conditions and available light. 

A test recently made in a mill having a mixed installa- 
tion consisting of one 300 h. p. 5,500 volt 2-phase synehro- 
nous motor with rope transmission, running cards and most 
of the preparatory machinery, together with all looms and 
a group of four frame drive consisting of nine 20 h. p. 550 
volt induction motors driving spinning frames, and one 5 
h. p. elevator motor, showed the following results: +The 
test was made from the switch board situated about 30 
feet distant from the primary synchronous motor and an 
average of about 300 feet distant from the induction motors. 
Indicating wattmeters being used and readings taken every 
minute. 
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The maximum load observed on the synchronous motor 
was 196.2 h. p. The total losses in motor, shafting and 
belting running idle with all machinery on loose pulleys, 
was 62.4 h. p., equivalent to 31.62 per cent, based on maxi- 
mum load, or 20.68 per cent, based on the rating of the 
motor. ‘The induction motors were supplied through two 
150 k. w. transformers, the power being measured on the 
primary side, and consequently including the losses of 
transformation through transformers of about twice the 
necessary capacity. The maximum load observed was 128.7 
h. p. The electrical and mechanical losses with all ma- 
chinery stopped and motors running on loose pulleys was 
26.94 h. p., equivalent to 21 per cent based on the maximum 
load, or 14.56 per cent based on the rated capacity of the 
motors. The power loss in the transformers, with no load, 
was found to be 5.36 h. p., or 1.33 per cent of the capacity 
of the transformers. Even with this handicap, the group 
drive shows saving of about 3314 per cent in frictional and 
electrical losses. 

In the case of a new mill about to be built, where there 
is a choice of central station service or the installation of 
its own plant, the mill can afford to purchase power at a 
very much higher price than that at which it ean produce 
its own steam power, and the mill that is so far-sighted 
as to select for its location the vicinity of a large hydro- 
electric development where power is usually sold at a lower 
price than steam power can be generated, is indeed for- 
tunate. To illustrate, a steam plant including the nec- 
essary engines, boilers, stack, reservoirs, ropeway, buildings, 
extra heavy shafting and sidetrack for coal, will cost from 
$70.00 to $90.00 per horse power, the mean of these two 
figures, $80.00, being about the cost for a 1,000 h. p. plant. 
An electrically equipped mill of the same size, with group 
drive fairly well divided into small units, will cost approxi- 
mately $25.00 per h. p. The initial saving in non-producing 
investment will therefore, be $50,000. There will also be a 
saving in space in the main building which can be so de- 
signed as to provide for a larger installation of producing 
machinery. Assuming that this $50,000 is invested in 
producing machinery thus adding approximately from 12 
to 15 per cent to the capacity of the mill, you will then 
have 112 per cent of the productive machinery as compared 
with 100 per cent for the steam driven mill. Now, if to 
this be added say an average of 7 to 8 per cent in in- 
creased output, to be conservative, due to the uniform speed 
of the electric drive, we have a mill whose power of produc- 
tion as compared with steam is in the proportion of at 
least 120 to 100, an advantage so great that it becomes 
economical to purchase power at a very much higher price 
than steam power will cost to produce. 

A steam driven mill of 20,000 spindles working on 
medium size yarn will require about 1,000 h. p. It will 
usually be capitalized at about $500,000 and will have in- 
vested in plant about $400,000. The gross output when 
under full operation will approximate $1,000,000 per an- 
num. In the case of the electrically driven mill the increase 
in gross output would be $200,000 more, and assuming a 
profit of 10 per cent would enable the mill to pay $20,000 
more for electric power per annum than for steam, without 
suffering any actual disadvantage in so far as power costs 
are concerned. In the case of an old mill already equipped 
with a steam plant the advantages are less because in ad- 
dition to the investment already made it will require the 
further investment in motors. But notwithstanding this 
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additional investment, the advantages derived from im- 
proved quality and increased output quite offset the interest 
and fixed charges, while the elimination of shafting and 
belting reduce frictional losses and fully offset the increase 
in power required for additional output. 

That a distinct advantage results from the electric drive 
is very well illustrated by the growing practice of convert- 
ing many steam driven mills into electrically driven ones 
by the installation of motors and generators where central 
station power is not available. Up to January 1, 1910, my 
incomplete statistics show that there was installed in textile 
mills a generator capacity of 234,000 horse power. The 
electric motor as a prime mover for textile mills affords 
the only known means for readily, definitely and accurately 
measuring the average energy consumption over any -con- 
siderable period or throughout the year. The power de- 
livered by all other types of prime movers can only be 
measured momentarily, and usually over short periods. The 
results thus indicated only approximate the average energy 
required. It is largely due to this fact that economies in 
steam engine operation are not infrequently claimed that 
are quite astonishing. The problem is further complicated 
when an ambitious engineer, starting out with his theoret- 
ical horse power based on the maximum indication of his 
engine, arbitrarily sets aside a liberal percentage of the 
coal consumption to the account for heating and slashing, 
and figures out a fine economy. It is, however, logical to 
reason that the management of a mill will gauge’ its op- 
erating costs by the total annual expenditure in dollars, 
without reference to the number of horse power estimated 
to have been used, and it is upon this basis that central 
stations may approach the problem with some reasonable 
expectation of interesting him in central station service. 

The information given at the gnd of this article will be 
found sufficiently full for both the business man and the 
technical expert to obtain a fairly good idea of the power 
requirements in the various kinds of mills cited, and will 
serve to illustrate certain characteristics that appear to 
be common to all. The monthly load factor shows the 
ratio of the average load to the maximum demand for the 
month based on the actual hours of operation. The yearly 
load factor shows the ratio of the average load to the 
maximum demand for the year based on the total number 
of hours operated during the year. The 24 hour or station 
load factor is given in the last column and is also based 
on the maximum demand for the month or year respectively. 
The method of calculating load factor is explained at some 
length because the practice is not uniform throughout the 
country. In some instances theoretical 10 or 12 hour days 
are used, and in others 24 hours are taken, and unless the 
method is clearly set forth, the figures become meaningless 
and consequently useless. There is also another variant 
factor adopted, sometimes from choice and sometimes from 
necessity, that is the rated capacity of the motors installed. 
In the absence of instruments for determining the maximum 
demand it becomes necessary to use the horse power of the 
motors installed as a basis, and in the smaller installations, 
this method is usually practiced, but the method used here- 
with is the more exact one. 

An average of the maximum demands taken for a 12 
months period shows the following ratio of demand on the 
motor capacity installed: Cotton Mill “A” 71 per cent; 
Cotton Mill “B” 81 per cent; Cotton Mill “C” 85 per cent; 
Cotton Mill “D” 96 per cent;Cotton Mill “E” 80 per cent. 
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-except by adding another steam plant. 


This does not necessarily mean that the mills are over 
motored, but rather demonstrates the fact that at all times 
some machinery is idle, or some motors are closed down. 


COTTON MILL “a.” 


Character of buildings, two stories, brick, mill con- 
struction. Three separate buildings are used. Character 
-of product, tickings, denims, cottonades and cheviots, fin- 
ished and dyed. Raw stock dyeing yarns range from 8’s 
to 20’s. Number of producing spindles, 9,000; number of 
looms, 276; weaves from 25 inch to 37 inch cloth; con- 
sumption of cotton, about 3,000 bales. 


The motor installation was: One 300 h. p. 5,500 v. 2- 
phase synchronous motor; one 50 h. p.; one 25 h. p.; one 
5 h. p.; nine 20 h. p. 550 v. 2-phase induction motors. A 
total motor capacity of 560 h. p. 

This mill uses the 50 and 25 h. p. motors for running 
openers, pickers and dye house, the 300 h. p. motor runs 
the main mill by rope transmission to a main line shaft 
driving cards and other preparatory machinery, except 
spinning frames. It also drives all the looms. The spin- 
ning frames are all in an adjoining new building and are 
driven by 20 h. p. four frame motors. The measuring in- 
struments are connected on the primary side of the trans- 
formers. Primary voltage, 5,500; 2-phase, 60 cycles and 
secondary voltage, 550. The 300 h. p. synchronous motor 
is used directly on the primary voltage. 

This mill was formerly driven by a compound condens- 
ing Corliss engine of 300 h. p. rating, for which the 300 
h. p. synchronous motor was substituted. Additional ma- 
chinery has been added from time to time. The new build- 
ing is placed at right angles with the old mill and contains 
spinning machinery, beamers and slashers.- This arrange- 
ment would have been impossible with mechanical drive 
The installation of 
electrical for mechanical drive was adopted despite the 
fact that not only were heating and slashing required but 
dyeing also. The maximum demand is ascertained by a 
graphic recording watimeter, but disregards starting current 
and momentary fluctuations of less than one minute dura- 
tion. The starting current does not usually exceed the 
maximum given in the table. The k. w. hr. consumption 
is determined by integrating wattmeters. 

The following tabulation gives a record for 12 months 
in detail: 

TABULATION FOR MILL “A.” 


| 


oe ec oe vA 7 te 
gs sey} s= | g os 
DATE 25 gipioce |. ee n cee 
1910 is oa | Es Ez =s ses 
ois | 32) 22 | 22 | 32 | 322 
ADE Es ale on! a eta 53,200 243 290 388 75.21% | 20.94% 
DEAV orice aies cers 55,400 231 280 375 85.65% | 22.58% 
TTT ECR, Ae Pee 56,400 243 300 402 77.86% | 21.46% 
REET Wicrk 5 8 lalate ats 58,700 249 280 375 84.19% | 23.93% 
August ......... ; 276 | 300 | 402 | 84.42% | 26.59% 
September...... 58,900 250 280 376 84.18% | 24.01% 
October =... 555% ,000 255 295 395 83.08% | 24.18% 
November ...... 66,100 | 254 | 303 | 406 | 85.86% | 24.90% 
December ...... 62,6 204 310 416 79.88% | 23.16% 
January ........ 70,400 | 265 | 330 | 442 | 80.50% | 24.35% 
February ....... 61,100 | 243 | 305 | 409 | 82.44% | 22.87% 
ae 66,400 | 276 | 300 | 402 | 80.19% | 25.23% 
Wotal fasta. 141,900 13089. |... 008 Lee WN sta a are, flo ack s)aetaree 


Yearly load factor based on total hours of regular run, 73.97%. 
2 Ee ts “« © g760 ‘ per annum, 25.66%. 


Load factor is caleulated on maximum demand and not on 
installed capacity. 
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COTTON MILL “B.” 


Character of buildings, brick, four stories, mill con- 
struction, one story weave shed. Character of product, 
mitcheline spreads, colored cotton cloth, ticking, denims, 
checks, covert cloth and cottonades. Dyeing and finishing. 
Average No. fourteen yarns. No. of producing spindles, 
18,000. No. of looms, 414 narrow. No. of looms, 32 broad. 
Annual production, 2,650,000 Ibs. of cloth. The motor in- 
stallation was one 535 h. p. 5,500 volt-2 phase-60 cycle 
synchronous motor and one 200 h. p. 5,500 volt-2 phase-60 
eycle synchronous motor with a total motor capacity of 
735 h. p. 


The mill is divided into three sections, two of which are 
driven through rope transmission by motors, a part of the 
weaving being driven by a Corliss engine developing 110 
h. p. That portion of the mill now driven by motors was 
formerly operated by a twin engine. 
maximum demand are available previous to December 1910, 
at which time a graphic recording meter was installed. 
The horse power given for July to November 1910 being 
the average of 44 hours, i. e. the four highest daily runs 
during the months. The power factor is maintained at 
unity. The motors are started and synchronized and the 
mill load then thrown on by means of friction clutches. 

The following tabulation gives a record for 12 months 
in detail: 

TABULATION COTTON MILL “B.” 


rr ae an airy = : ea 
52 se st 3° g oN 
DATE Se Ue | cevlge fh. | Bee 
MS =3 ea) 2.) £2 £5 =3e 
fe | 32 | 32 | 32) $s2 | #32 
JOLY teres ce cere Ween a 622 
August ......... 622 
porebee ae 109,300 re 625 
ctober .. 1 631 
November ...:. 107,300 | 266 634 
December -eeee-{ 110,400 255 | 520 697 83.25% |, 28.58% 
1 
January ...s.e6e 115,000 266 | 505 677 85.61% | 30.61% 
February ..:...| 109,800 244 | 515 690 87.37% | 31.64% 
March. cccraen 126,400 277 | 610 684 89.47% | 33.31% 
April Piri, eateries ; 239 | 510 684 82.20% | 27.28% 
PME a: 109,700 | 260| 495 | 663 | 85.23% | 29.78% 
JUNC =e cateteyete 107,200 266 | 495 663 _ 81.41% | 30.08% 
Total......sss W926, NOON BOGS. doe bel ob ub eaneOsnIee he vin. 


- Yearly load factor based on total hours of regular run, 76.96%. 
Se My sf cc 8,760 «= S*,sésper annum, 27.11%. 


COTTON MILL “0.” 


This mill operates preparatory machinery and spinning 
frames, the product from which goes to another mill of the 
same corporation and statistics as to production were not 
available. The power factor is maintained at or above 
90 per cent by a 200 k. w. synchronous motor running idle. 
The power is furnished at 11,000 volts-3 phase-60 cycles 
and is stepped down to 550 volts. 

The motor installation is as follows: 

1-2H.P. Total 2 H. P. -550 volt-3 phase induction motors. 
7.5 “ 35 “ 


10-714 “ 73 75 “c “ “c “ “ “ 
10-10 “ “cc 100 “ “ “c “ “ “ 
9-15 “c 79 135 “ic “ “ (t3 6“ “ 
DAG “c “cr 40 “ “ “ “ “ “ 
3-50 “ “cc 150 (73 “ “ “ “ “ 
1-75 “c “c 75 “ “ “ “ “ “ 
1-150 “ “ 150 “ “ “ “ “ “ 


Total capacity, 762 H. P. 
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No records of the . 
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The total capacity for driving the mill proper is therefore 
612 h. p. Owing to physical conditions the spinning ma- 
chinery is run by four frame, two frame and single frame 
motors as required by the space available. The maximum 


demand was ascertained by a graphic recording wattmeter. — 


TABULATION COTTON MILL “Cc.” 


25 ss bz bal 3 = 
ss se 7." ar x) oo 
DATE Ae Be) gel Ee lo adel (ese 
1910 = oe | £2 Ey £5 see 
Jhly seats 62,700 218 | 372 | 499 | 77.31% | 22.65% 
Atigust Vive. oes 69,400 241 | 395 | 529 | 72.90% | 23.61% 
September...... 80,100 245 | 390 522 83.83% | 28.52% 
October ... .... 81,700 250 | 3895 | 529 | 82.73% | 27.80% 
November ...... 80,100 263 | 405 | 542 | 82.71% | 30.21% 
December ...... 87,300 255 | 400 536 85.58% | 29.33% 
January ........ | 88,800 263 | 400 | 536 | 84.41% | 29.83% 
February ....... 76,000 242 | 360 | 482 | 87.23% | 31.41% 
March.......... 84,200 273 | 380 | 509 | 81.16% | 29.78% 
Aprileecu.: 72,600 240 | 3890 | 522 | 77.56% 85% 
"EMA utcare 82,900 263 | 400 | 536 | 78.80% | 27.85% 
JUNC he te ince. 77,100 263 | 380 | 509 | 77.14% | 28.18% 
Total Wak ence \OBO'000 «1 SONG; laces. sieuey cote s Me Rue eee 


Yearly load factor based on total honrs of regular run, 77.84%. 
“ 8760 ‘* per annum, 26.80%. 
SPINNING MILL “D,” 


Character of building three stories, brick, mill con- 
struction. Character of product—Nos. 5’s to 12’s. yarns. 
Single, twisted and multiple ends, on cones, tubes and 
skeins for hosiery and weaving. No. of producing spindles, 
12,778. No. of twister spindles, 1,600. And all necessary 
preparatory machinery. 

‘The motor installation is as follows: 


ce ee ce «6 


2-2 h.p. Induction Motors, total.......... os seen Deeps 
1-5 h. p. fe Fé te eS ceo. Leh 
12-15 h.p. if 4 CRE es 64 isle uekU ae 
7-20 h. p. se af Se alae web wie + AA0-hep, 
3-50 h. p. Ss oF SRA A PMB os 3 150 h.p 
2-30 h. p. oe M alist tiw ig ails «eRe . 60 h.p 
2-100 h.p. J 4 op Ree Be iis aa ..200 h. p. 
Total, installation 24... 0.4: «+. Mabetecate: dichatale 709 hep. 


This mill uses the four frame and group drive, one of 
the above 100 h. p. motors is direct connected to fire pump, 
and is not generally in service when the mill is in operation. 
The peak demands indicate an overload on the motors at 
times. The “regular run” customarily allowed is not ex- 
ceeding 66 hours per week, between the hours 6 a. m. and 
6 p.m. Any additional use is considered over time. The 
integrating and graphic meters are connected on the prim- 
ary side of the transformers. Primary voltage 5,500-2 
phase-60 cycles. Secondary voltage 550. 

TABULATION TEXTILE MILLS “D.” 


5 wo « ra o © he . he 
eo | 3, | fe | 2 [#3] 22 | 28 (28 
DATE “2 £2 st = es |e" | “_/ss8 
1909 oe Som zs e |&u|—ss|S52|\"ze 
S23 2 if 35 | 32 | 353| Sos] 38a 
c= “S ro) == sE | sot sos gas 
January. 112,700} 5.500} 107,200; 264/470 |84% |87.1%:32.2% 
February ..| 103,900} 3,700} 100,200} 244/462.5/84% 88.7% 34.5% 
March,.... 111,800; 1,300} 110,500} 277/487.5/84% |41.9%|30.8% 
April , 100,800 200} 100,600) 266/438 |&3% |86.8%|31.9% 
Mayes cae 94,500 200} 94,300) 239/425 |82.5%/92.8%|29.9% 
JUNE Ks eee 100,800 100} 100,700) 206/425 |82.5%|*9% |32.9% 
Jily vee: 103,500 600} 162,900} 266/450 |82.5.%|85.9%'30.9% 
August.... 102,800 100) 102,700 262)/443 182% |88.4%|31.2% 
September.| 100,700 100} 100,600) 266/450 |83% |84% 181% 
October . 109,800 400} 109,400! 261/480 |83.5%|87.3%|30.7% 
November .| 111,400] «....-.| 111,400] 254/495 |84.5%|88.6%|31.2% 
December . __111,400! 3,500 __ 107,900) 238/510 |85% |88.8%|29.3% 
Toral....| 1,264,100! 15,700] 1,248,400] 3,103!.....|......|...... Lae 


Yeurly isa factor based on total hours-of regular ran, 78.88%. 
Yearly load factor based .on 8,760 hours per annum, 28.29%. 
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The over time use ranged from 2 hours to 198 hours 
each month with one. exception; illustrating the flexibility 
of the individual and group drive, and the ease with which 
the various processes may be kept balanced. 

TABULATION TEXTILE MILLS “D,” 


. ow e = ‘ . cs we 
Paarl se 35 | 28 [Ss] 28 | 23, (2°. 
DATE “2 =2 =* SE ae ES Pegs see 
1910 ig a ss g& j&z| £85 | ss2/<32 
32 | 38 | oe | 32 |s€| 382| s25| 232 
January .. 1,900: 119,300! 261 518/83. 5%|88.2% 131.4% 
Feliruary «. 500, 108,500] 244 |538/84%° |82.6%|30.1% 
March . 115,800) 272 |495/83% |86% |82% 
April...... 99,700} 250.5/495|84% |80.4% 28. 4% 
May. iu35 98,600} 253.5|518/84.5%|75% | 
June . 95,300] 263 |470'84% |77.1% 3B. 8% 
July: 2. 80,900} 240 |480/85% |70.2%|23.2% 
August .. 82,500; 262 |455/86% |69.2%|24.3% 
September. ’ 243 |460/86% |81.3%|27 6% 
October ... 103,000} 250 |505/87% |81.5%|27.7% 
November .| 115,200} 260 |480/87% '/92.3%183.8% 
December . __102,700 252 |470|87% |86.7..|29.38% 
Total .. TE, 700| 1,212,400 ,212,400] 3,051 _ wronencbal epee meal ey tomers 


Yearly load factor based on tot hrs. of regular run, 73.86%. 
Yearly load factor based on 8760 hrs. per annum, 26.06%. 


Yearly load factor based on total hours of regular run, 
73.86 per cent. Yearly load factor based on 8,760 hours 
per annum, 26.06 per cent. The power factor ranged from 
80 to 87 per cent. The k. w. hours used for overtime were 
the same as for 1909. The maximum demand each month 
was ascertained by the use of a graphic recording watt- 
meter. Demands for less than one minute being disregarded, 
as also demands occurring within 30 minutes of starting. 
The starting current was not excessive. The production in 
1909 was 3,189,118 Ibs., amount produced per k. w. hour 
2,523 Ibs. The production in 1910 was 2,900,442 Ibs., 
amount produced per k. w. hour 2,362 lbs. The falling off 
in production in 1910 was due to curtailment equivalent 
to 272 hours of the regular run and an estimated lessening 
of the annual production by 286,960 lbs. 


SPINNING AND HOSIERY MILL “&.” 


Character of building, two stories, brick, mill construe- 
tion. Character of product. Nos. 6’s to 18’s yarns averaging 
about No. 12’s. No. of producing spindles, 9,000. No. 
of twister spindles, 300. 57 cards and preparatory ma- 
chinery. 260 knitting machines. 50 ribbers. 20 loopers. 
5 sewing machines. Annual production, 2,000,000 lbs. yarn 
and 600,000 dozen pairs 84 needle hose and half hose. 
This mill uses the four frame drive for spinning frames 
and group drive for the balance of the mill and dye house. 
The maximum demand is ascertained by a graphic record- 
ing wattmeter. The following tabulation gives one year’s 
record in detail: 


go} ge | 72 | $3.1 ob ego 

DATE =s ft Bes) ee m. aos 

1910 zy eo Ey =z £5 —ee 

wf 3 5 2 5 3 E PY Py es EEE 
Bens dginocki tase 40,500 132} 350 469 87.66% | 15.55% 
August ........ | 70,700 249 | 365 | 489 | 77.79% | 26.03% 
September......| 74,300 258 | 372 | 499 | 76.61% | 27.74% 
October ........ 59,600 234 | 370 | 496 | 68.83% | 21.65% 
November...... 51,500 224 310 416 74.16% | 23.07% 
peggy Rohe 61,200 240 350 469 72.85% | 23.50% 

191 ‘ 

January ....... -| 87,600 262 | 380 509 87.98% | 30.98% 
February ....-.. 75,900 241 | 380 509 82.66% | 29.72% 
March... J... 92,100 277 | 375 503 88.66% | 33.01% 
April sesceeee ssi 70,200 238 395 529 74.67% | 24.68% 
May iis sss 81,800 268 | 397 532 76.88% | 27.69% 
JUNO? ees cans 81,600 262 |. 378 507 | 82.39% | 29.98 29.98% 
Total sane, sae 847,000.49 2,885 le, Gk es eee nme ¥ 


Yearly load factor based on total hours of regular run, 73.95%. 
$s af oS Se 7C0n. | per annum, 21.48%. 


November, 1911. 
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The motor installation was as follows: 
1-100 h. p. 550 V.-2 phase induction motor—total 100 h. p. 
3- 50 h. p. 550 V.-2 phase induction motor—total 150 h. p. 
4- 35 h. p. 550 V.-2 phase induction motor—total 140 h. p. 
10- 20 h. p. 550 V.-2 phase induction motor—total 200 h. p. 
1- 13 h. p. 550 V.-2 phase induction motor—total 15 h. p. 


1- 5h. p. 550 V.-2 phase induction motor—total 5h. p. 
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1- 2h. p. 550 V.-2 phase induction motor—total 
21 Totals 612: h. p. 
In addition to above a fire pump is equipped with one 
75 h. p. induction motor and one 100 k. w. synchronous 
motor is run idle to maintain power factor at or above 
90 per cent. Previous to the installation of this synchronous 
condenser, the power factor ranged from 61 to 77 per cent. 


2h. p. 


Alternating Current Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY WILLIAM R. BOWKER. 


Explanation of Raratine Field and Dis- 
cussion of Methods of Starting and 
Controlling A. C. Motors. 


N explanation of the theory of producing a rotating 

magnetic field has previously been given in connection 

with diagrams 46 and 47, and this reference to the design- 

ing of motors with poles, a simple outline of which is given 

in Figs. 50, 51 and 52, may, with the following description, 
make the previous explanation a little more clear. 

When the generator and motor bear the relation as 
shown in Fig. 50, there will be induced a magnetic field in 
the motor (stator field) as represented, which acts upon 
the free to rotate rotor, represented in the diagram by a 
freely suspended magnet capable of revolving. As the 
generator field magnet continues to revolve, it will at dif- 
ferent locations, induce a magnetic field in the motor stator, 
as outlined in Figs. 51 and 52. Clearly these fields (in the 
stator windings) revolve in sympathy with the currents 
induced in the generator armature by the inductive action 
of its revolving magnet, and transmitted to the motor stator 
primary. The magnitude and direction is determined 
by the relative positions of the generator armature coils 
and its revolving field. . 


FIG. 5O. 


difference is that in the rotary practically built and assem- 
bled as a continuity of conductor bars embedded in an iron 
core, we get a practically continuous and constant field 
magnet effect (a multiple magnet action) throughout the 
whole periphery of the rotor core. When simply assem- 
bled, however, as an experimental rotor magnet, as in Figs. 
50, 51 and 52, the reaction and resulting magnetic drag be- 
tween it and the stator field is pulsating, being practically 
confined to the very limited-sphere of magnetic influence 
represented by the two poles of a magnet of confparatively 
small polar end area. 

In polyphase generators, the armature must be wound 
with two for two phase, or three for three-phase, separate 
conductor circuits, each separate and distinct winding or 
groups of winding, must be so spaced and assembled on the 
armature core that each is subjected to inductive action, by 
mutual induction with the generator field magnets, in regu- 
lar periodic succession or time intervals. This cireuit ar- 


rangement will obviously give two (two-phase) or three 
(three-phase) separate and independent equal voltage cir- 
cuits, the result of each being subjected to similar and 
equal inductive action, due to design and construction, 
which can be connected for transmission and power or ser- 
vice requirements, either in star or delta groupings. 


Figs. 50, 51 anp 52, ALTERNATING CuRRENT Motors AND THE ACTION OF POLES 


The motor stator magnetic field will revolve in a direc- 
tion as shown, and the mutual induction that takes place 
between its rotating field and the rotor magnetic field, will 
exert a magnetic drag or pull, causing the rotor to revolve 
in the same direction. The action that takes place with 
this simple rotor is exactly similar to what occurs if the 
rotor is built of a number of conductors or windings, assem- 
bled on an iron core, because the current induced in the 
rotor windings (by the stator circuit) will in turn magnetize 
the iron core on which it is assembled. This results in a 
rotor magnet, which by mutal induction acts and. reacts 
upon the rotating magnetic field, induced in the stator 
windings by the alternating current supplied, and cause 
the rotor to revolve in a similar manner to the simple two- 
pole magnet, as outlined in Figs. be 51 and 52. The only 


It is advisable to point out that a synchronous motor 
need not necessarily be designed to run at the same speed 
as the alternating current generator. Practical service re- 
quires motors of different sizes to run at different speeds, that 
is revolutions per minute. These motors must, however, run 
in synchronism, that is, at the same frequency or synchro- 
nous speed. The speed in revolutions per minute is only 
one of the factors that determines the frequency, the other 
factors being the number of poles and groupings of wind- 
ings. The speed of the synchronous motor, under normal 
load conditions, cannot change unless the generator speed 
varies. 

The speed of the motor, in revolutions per minute, will 
only be the same as the generator speed, when it is designed 
and assembled along similar lines, that is the number of 
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poles numerically the same in each machine, and windings 
similarly grouped. If the poles of the generator and motor 
are equal in number, any speed variation of the generator 
will result in the same speed variation of the motor; but 
if the motor is constructed with one-half the number of 
poles as the generator, its speed will be twice that of the 
generator. Any speed variation in the generator arma- 
ture would cause a ratio (in this instance twice as great) 
speed variation in the motor, that is a ratio in relative pro- 
portion to the number of poles. 


STARTING AND CONTROLLING MOTORS. 


The essential requirement for synchronism is that the 
frequency, periodically or cycle speeds must be the same. 
The number of poles is one of the factors involved in the 
frequency factor, the rotating speed to fulfil the condition 
of synchronism then will obviously be affected by the rela- 
tive number of poles on the generator and motor, the speed 
being in an inverse ratio to the number of poles. 

In the everyday practical employment of polyphase in- 
duction motors, conditions require special starting devices 
and speed regulation. For some classes of work, speed 
regulation is a desirable condition, thus necessitating some 
practical method of controlling it. The usual methods are 
either to vary the impressed: voltage at the stator (pri- 
mary) terminals by means of an auto-transformer, the 
torque of the motor then decreases as the square of the 
voltage applied. The second method is by the insertion of 
a variable resistance in the rotor (secondary) circuit. 
Whichever method is adopted is determined by the type of 
rotor, there being two kinds of rotor design; one the short 
circuited squirrel-cage type, and the other the coil wound 
rotor. Each type is specially applicable to fulfil certain 
practical requirements; and it is very important that the 
choice and adoption of one type in preference to the other, 
should receive careful consideration from the standpoint of 
practicability and resulting satisfactory working. 

So far as speed control itself is concerned, the more 
satisfactory method found in practice, is to insert a variable 
resistance in the rotor circuit. Under these circumstances 
a coil wound rotor would be utilized, for by employing this 
method of speed control, the power factor and likewise the 
electrical efficiency of the system in general is higher than 
with the auto-transformer, compensator or equivalent device 
inserted in the stator circuit. 

However, for the present, we will delay the consideration 
and methods of speed control, and deal with the starting 
of induction motors, a very important condition demanded 
in practice. When an induction motor has to start under 
load, thus demanding a large current in response to the 
great starting torque required, practical devices become 
necessary and essential to prevent excessive flows of cur- 
rent, both in the motor electrical cireuits (both stator and 
rotor circuits) and the supply cireuit. Such excessive cur- 
rents create electrical disturbances in the line and are 
generally undesirable, due to detrimental effects upon the 
motor itself. The method of starting will depend largely 
upon the type of rotor, owing to the fact that polyphase 
induction motors are self-starting and in a majority of 
eases are required to start under load. 

Polyphase induction motors are, generally speaking, of 
two types, the stator winding usually being the same in 
each type. The rotors differ in the winding. There are: 
(a) the short-circuited squirrel-cage type, in which the con- 
ductors consist of stout copper bars or rods embedded in 
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the rotor core, and short-circuited at the front and rear 
ends; (b) the coil-wound type, which consists of a core with 
slots, in which are placed coil-wound conductors. Although 
the fundamental principle of inductive action and reaction 
resulting from a rotating magnetic field is identically the 
same in each type, still in practice the resulting electrical 
effects are somewhat different in each, when required to 
start under load. With the object of avoiding an excessive 
demand and resulting rush of current which occurs at start- 
ing, there is (when the rotor is of the squirrel-cage type) 
adopted, a starting device inserted in the stator primary 
circuit, known as an auto-transformer or compensator. 
When the rotor is coil-wound, the starting device consisting 
of a variable resistance or rheostat inserted in the rotor 
(secondary) cireuit, which necessitates the use of slip rings 
and brushes fixed on the rotor shaft, the ends of the rotor 
coil windings being electrically connected to the slip rings. 
In this ease there is no starting device in the stator, primary 
circuit. The line wires of the electrical supply are con- 
nected direct to the stator terminals of the stator wind- 
ings. 

In the outline diagrams accompanying the deseription of 
these two different methods of preventing and eontrolling 
the excessive demand for current when starting under load, 
it will be noticed in the auto-transformer method that the 
supply lines or delivery cireuit is connected directly to the 
stator primary circuit through the intermediary of the auto- 
transformer. The current at starting is controlled by vary- 
ing the impressed voltage across the stator windings, by the 
electrical connections on the auto-transformer, or we get 
a current control by the variation of the impressed voltage. 
Such result is attained by inserting the controlling device 
in the primary stator circuit, this method being employed 
when the induction motor is built with a short-cireuited 
squirrel-cage type of rotor. In the second method, the 
primary electrical supply circuit is applied directly to the 
stator at full line voltage, but the current in both the 
primary and secondary circuits is controlled by inserting a 
variable resistance in the rotor circuit. The starting cur- 
rent in the rotor (secondary) winding is prevented from 
attaining an excessive amount by the resistance itself inter- 
posed in the rotor cireuit, which current by the mutual in- 
duction and reaction on the primary stator current, keeps 
it in control. 

As previously mentioned, the slip ring type of motor 
differs from the squirrel-cage motor, only in respect to the 
rotor circuit, which is coil wound, the ends being connected 
to slip rings, and brushes with an auxiliary external resist- 
ance in the rotor cireuit for starting. 

After starting, the rotor windings may be short-cireuited 
by means of a short-cireuiting device fixed on the rotor 
itself, and generally placed at the slip ring end of the shaft. 
Under these circumstances the brushes may be lifted out of 
contact and prevent wearing of the brushes and rings. 
After the motor is started, and running under normal econdi- 
tions, with its rotor windings short-cireuited, its char- 
acteristics are similar to those of the squirrel-cage type. 


A dim light should be attainable by switch control in 
the auditorium of theaters and of churches, in hospital 
wards, and in libraries where specific areas only are in use. 
A low diffusion of light has to do with office building cor- 
ridors, in living rooms at times, as also in halls devoted 
to musical events, and ehurches. 
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Considerations of Modern Central 
Station Loads and Equipment. 


(Continued from September Issue.) 
BY F. D, NEWBURY. 


ROM the standpoint of the station equipment, the in- 
stantaneous current demand is of importance only 
when the size of the instantaneous demand becomes a large 
proportion of the station capacity. A load resulting in a 
large instantaneous demand may be objectionable on a given 
feeder also supplying a lighting load, while it should be 
entirely satisfactory if supplied from a feeder supplying 
loads not influenced by fluctuations in voltage. 

In considering the questions involving maximum instan- 
taneous demand, it is necessary to determine what really 
constitutes the load unit. The load unit may be a single 
motor, and in other eases, it may be a complete mill, includ- 
ing hundreds of motors. This point is illustrated by the 
action of a certain power company which adopted a general 
ruling that no cage-wound induction motors larger than 40 
horsepower should be connected to its lines. These motors 
were used in large mills, and in reality the mill, and not a 
single motor, constituted the load unit. Actual tests on a 
number of typical mills showed that the current required 
from the company’s lines during starting was less than dur- 
ing the normal operation of the mill. This was, of course, 
due to the fact that the starting of the different motors was 
not simultaneous, but extended over a considerable period of 
time. In this case the power company was not concerned 
with the starting characteristics of the individual motors, but 
with the starting and running characteristics of the com- 
plete mill. 

Loads resulting in wide fluctuations in current demand 
may be satisfactorily supplied when there is an additional 
steady load on the same feeders which is not sensitive to volt- 
age fluctuations. A certain power company supplied a large 
constant direct-current motor load and a small variable ele- 
vator load from the same motor-generator set. The con- 
constant direct-current motor load and a small variable ele- 


‘motor load increased until the elevator service became un- 


satisfactory on account of voltage fluctuations. The service 
was changed from one eminently satisfactory to one very 
unsatisfactory simply by changing the proportions of con- 
stant and variable load on the same motor-generator set. 


ToRQUE WHILE SraRT- STARTING CURRENT 
ina Times Futt Loap IN Line Times FULL 


Macaine. TORQUE. Loap CURRENT. 
Single-Phase Induction Mo-) 
tors, with Clutch, Split- 1to1¥% 44% to6 
SS ia Pia oten’ Mo- 
ingle Phase Induction o- 
tors, without Clutch, Split- 34 to 4% 
Dityohs Vauaden ‘Moiore 
olyphase Induction Motors, 
Cage-Wound Type, Auto- 1 34 to 4 
Transformer Starter..----- 2 tod 
Polyphase Induction Motors, 
ound-Rotor Type, Step- 1 14% 
by-step Resistance Starter - 2 * 2% 
Synchronous, Motors, Auto- 3 ‘toro 1% to 2% 
ormer Starter.-.-.-- 7 tol 4 to8 
Rotary Converters, Auto- 2 


Transformer Starter.-.--- (Sufficient to start wate 

Another of the common sources of trouble from large 
momentary currents is due to starting synchronous and in- 
duction motors and rotary converters. An idea of the start- 
ing performance of these various machines is given in the 
above table. 


In the above table, the smaller torque figures given for 
synchronous motors cover the requirements of motor-genera- 
tor sets and air compressors and pumps when the apparatus 
can be started without load. The larger torque figures refer 
to motors for driving pumps and fans, which must be 
started under practically full-load conditions. The wide 
variation in the starting current comes from differences in 
construction of the motor, or differences in the proportions 
of the motor, since, by increasing the size and cost of syn- 
chronous motors, the starting performance can be materially 
improved. 

Another kind of load involving wide variations in current 
demand consists of rolling mill and hoisting machinery. 
There are not many cases where central stations have been 
ealled upon for this class of heavy service, but there are a 
few cases where the larger water-power plants are furnish- 
ing power for such applications. The wide fluctuations in 
demand from such loads would make it impossible for a cen- 
tral station to consider such service were it not for the load- 
equalizing possibilities of fly-wheel motor-generator sets. 
In one case a 2000 kva. station is taking care of such a load 
involving peaks of 10,000 kva., which illustrates the possi- 
bilities of such fly-wheel applications. 

The extensions of electric welding in industrial plants has 
brought the problems of supplying current to welding trans- 
formers to a number of central stations. In general, it has 
been found impossible for this load to be taken care of from 
eentral station service, except by the use of motor-generator 
sets or seperate feeders. The load has unusually low power- 
factor and usually the load units are of considerable size. 


LIGHTING AND HEATING LOADS. 
The very marked improvement in the efficiency of are 


lamp systems is worthy of comment. The change irom the 


open carbon are lamp, operated from D. C. constant-current 
generators driven by induction or synchronous motors, to the 
A. C. Series enclosed are lamp operated from one or more 
large A. C. generators through constant-current regulating 
transformers, and again to the D. C. series metallic (or 
magnetite) lamp operated from a large A. C. generator 
through the constant-current mereury are rectifier, has been 
accompanied by a considerable increase in illumination at a 
considerable decrease in power consumption. The decrease 
in the latter item is shown by the following table: 


PowEer Consump-" 
TION PER LAMP AT THE 


GENERATOR TERMI- 
NALS. 
Systm. Volt-Amperes. Watts. P.F. 
D.C. Open Are. Motor-Gen. Set._..-.---.------------ 725 ‘650 90% 
A. C. Enclosed Are-Constant Current Transformer---..- 650 488 75% 
D. G: Metallic Arc-Rectifier._.s.-..-..s-.2.-.5.----- 450 296 65% 


It is apparent that for a plant originally laid out for 
operating an open are system, only 62 per cent. (ratio of 450 
to 725) of the generating capacity will be required for 
operating the same number of metallic flame are lamps with 
greatly increased illumination, and 38 per cent. of the 
generating capacity will be available for other applications. 
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The steam end of the plant (boiler equipment and prime is its influence on the importance of distributing trans- 


mover) will only be operated at 45 per cent. (ratio of 296 
to 650) of full capacity. Considering a new installation, a 
considerable saving in the first cost of the plant, not to 
mention decreased expense of maintenance and attendance 
is effected by the use of the more recently developed are- 
lighting apparatus. It should, of course, be borne in mind 
that the equipment used for are or series incandescent light- 
ing is only a small part of the total equipment of the station, 
so that these savings affect the total equipment to a con- 
siderably less extent. 

The development of Tungsten lamps for series incandes- 
cent street lighting has made possible improvement in effi- 
ciency comparable with that obtained with the metallic are. 
Where central stations have contracts with municipalities to 
furnish street lighting on the candle-power basis, as_ is 
usually the case, the substitution of Tungsten filament lamps 
for the carbon filament lamps of the same candle-power will 
permit a reduction in generator capacity of approximately 
65 per cent. The reduction in boiler and engine capacity 
will be about the same as the reduction in generator capacity, 
since considerations of power-factor do not enter in, as in 
the case of the arc-lamp apparatus. There seems to be a 
very decided tendency to standardize on 4-ampere lamps, 
and this, from the manufacturer’s standpoint, is regarded 
with favor. The 75 and 100 watt lamps seem to best ful- 
fill the average requirements. The comparison between this 
gain in efficiency, due to new types of are and incandescent 
lighting systems, with the possible improvement of a few 
per cent. in the efficiency of the station generating equip- 
ment, is interesting. In general, there are, and probably will 
be for a good many years, more possibilities in this direction 
in methods of utilization and in plant management than in 
the design of the generating equipment. 


The advent of the Tungsten lamp in multiple lighting has 
not given the same additional capacity in the station as it is 
found that an increased amount of light is used, which re- 
sults in, if anything, an increased load. There is probably 
no type of load so satisfactory to the central station as that 
of the incandescent lamp, especially with its increased use 
for sign lighting, inasmuch as this is an off-peak load which 
does not cause any appreciable increase in the cost of 
operation. 


The rapidly increasing load due to electrie vehicle battery 
charging has an effect on the load factor quite similar to that 
of are-lighting, since practically all of this charging is done 
between midnight and the early morning hours. The 
mereury rectifier battery-charging outfit has an efficiency 
appreciably higher than that of the motor-generator set for- 
merly used. The use of this outfit also eliminates moving 
elements and the almost constant attendance essential to the 
operation of the latter. These mercury-rectifier outfits are 
also adaptable to are lamps used for projection purposes, 
making it possible to use the direct current lamp, with its 
advantages of greater stability and quietness. 

A heating load has the advantage of high power-factor in 
common with the incandescent lighting load and in addition 
it has the advantage of being an off-peak load. It is obvious 
that the period of time that this apparatus is in use is from 
6 in the morning to 6 at night and from 9 at night to 12 
o’clock at night, conforming to the dining and work periods 
of the average family. An interesting point in connection 
with the deservedly rapid development of the heating load 


former copper loss. Obviously with the longer time load 
is on the transformer, due to the day heating load, the 
copper loss becomes of greater relative importance. 


SIXTY-CYCLE ROTARY CONVERTERS. 

Many central stations have a combined lighting and rail- 
way load, the lighting and general power being supplied 
directly from the A. C. 60-cycle generators and the railway 
load by 60-cycle rotary converters or motor-generator sets. 
The question whether rotary converters or motor-generator 
sets should be used cannot be given a definite answer without 
relation to all the operating conditions, but the following 
characteristics of the two classes of machines will be of as-- 
sistance in making a correct decision: First cost, efficiency 
and floor space will be in favor of the rotary converter, 
even when the motor-generator set can be wound for line 
voltage, and still more so when transformers have to be used 
with the motor-generator set, which is the case whenever the 
line voltage is above 13,200 volts. D. C. voltage control is 
in favor of the motor-generator set, but this is of minor im- 
portance for railway work. The compound-wound rotary 
converter, practically in universal use for railway ‘systems, 
meets the requirements. Power-factor control is in favor 
of the motor-generator set, since the synchronous motor can 
be utilized to any extent for power-factor correction. At the 
same time the beneficial effect on power-factor of adding a 
large non-inductive load, such as rotary converters, should 
not be lost sight of. 

From the foregoing it is evident that for the great major- 
ity of cases the rotary converter can be used to greater ad- 
vantage than the motor-generator set. In the past, however, 
the 60-cycle rotary converter has received deserved criticism 
on account of its sensitiveness in operation and consequent 
necessity for particularly skillful operators. During the 
past two years this class of machines has been materially 
improved in this respect, and the 60-cycle converters now 
built are thoroughly satisfactory with the same grade of at- 
tendance required by any rotating electrical apparatus. 
This improvement has been secured by using fewer poles, 
and flashing, and by higher commutator peripheral speed, 
permitting more communtator bars per pole. The use of 
fewer poles has, with the constant frequency, resulted in 
higher revolutions per minute. 

THE ADAPTION OF THE STATION EQUIPMENT TO MEET THE 


REQUIREMENTS OF THE MODERN LOAD. 

The capacity of a given generator will vary inversely with 
the power-factor, that is, the lower the power-factor the 
larger the generator required. With a given energy load 
and low power-factor, the kva. capacity of the generator 
must be greater not only on account of the larger kva. load 
but on account of the larger field current required to main- 
tain normal voltage for the same armature current. 

Should the available exciter voltage be insufficient to 
foree the necessary field current through the generator field 
winding, the generator terminal voltage will obviously fall, 
and trouble immediately ensue. It is of prime importance 
in alternating-current generators to have plenty of margin 
in excitationn voltage; or, in other words, to always have 
available some exciter or generator rheostat still in cireuit to 
enable the generator to hold up voltage under unusual load 
conditions. To insure this requires a proper knowledge of 
the probable load power-factor under which the generator 
will operate, since reduction in power-factor requires such a 
large increase in exciting current. 
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With the increased use by the general public of electrical 
appliances, the standard of satisfactory service has been 
raised, and it has, therefore, become necessary for the central 
station to take such steps as will enable them to supply con- 
stant voltage, resulting in uniform light and general satis- 
factory service from the eustomer’s standpoint. To accom- 
plish this result, two classes of regulators have been adopt- 
ed: The generator voltage regulator which is used to hold a 
constant voltage at the terminals of the generator, and the 
feeder regulator, either single or polyphase, adapted to hold 
a constant voltage at the end of the respective feeders that 
may be supplied by a single generator. 


Modern generators, particularly in the larger sizes of 
turbine units, are designed primarily for use with an atuo- 
matie regulator. This involves a comparatively unsaturated 
generator, an unsaturated exciter and a comparatively low 
exciting voltage; at no load, normal voltage, so that changes 
in magnetic conditions can be made rapidly. All of these 
conditions ean be obtained by suitable design in the genera- 
tors with the commonly used exciting voltage of 125 volts. 
With old generator designs not adapted to automatic regula- 
tion, the same result can be obtained by increasing the exciter 
voltage above 125) volts; but this practice should be used only 
in ease of necessity, in order to avoid as much as possible 
special exciters. 

To design modern generators suitable for operation with 
automatic regulators, and to safely withstand accidental 
short-circuits, requires proportions antagonistic to a low 
percentage inherent regulation. The true insurance for suc- 
cessful operation is not a low percentage inherent regulation, 
but a generator designed with sufficient leeway in exciting 
voltage to safely hold up voltage under all conditions of 
load and power-factor that the generator will meet in 
operation. 

With generators operating on fairly steady loads or loads 
in which the fiuctutations occur slowly, which includes prac- 
tically all generators operating in central stations, there are 
only three general causes of failure: (1) Insufficient excit- 
ing voltage, evidenced by the inability of the generator to 
hold up voltage. (2) Excessive temperature rises, resulting 
in damage to the insulation. (3) Weakness of mechanical 
parts, resulting in heating of bearings, vibration or actual 
breakage. It is only in special cases, where instantaneous 
load fluctuations occur, comparable in amount to the genera- 
tor rating, that inherent regulation will effect commercial 
operation. 

When an A. C. generator is short-circuited, the only fac- 
tors limiting the instantaneous current are the armature re- 
sistance and self induction, and whatever feeder resistance 
may exist between the short-circuit and the generator. In 
the case of short-cireuits near the generator terminals, only 
the generator resistance and self-induction limit the instan- 
taneous short cireuit current. The armature demagnetization 
is effective only after the first few alternations; since the 
armature demagnetization is by far the largest element of 
the three acting, there will be, obviously, a large difference 
between the short-circuit current during the first few alterna- 
tions and the short-circuit current after steady conditions 
have been reached. 

Where modern generators have a steady short-circuit 
current between one and two times the normal current (when 
the field is excited for normal voltage at no load), the instan- 
taneous short-circuit current may vary from fifteen to fifty 
times the normal current. Since the forces acting between 
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conductors vary as the square of the current, it will be seen 
that the rupturing forces existing in armatures under short- 
circuit are tremendous compared with the forces under nor- 
mal operating conditions. 

While various schemes, usually involving additional ex- 
ternal apparatus, such as auto-transformers or choke coils, 
have been proposed for protecting large generators from the 
destructive effects of short-cireuits, it would seem logical to 
adopt such additional safeguards only when it is impossible 
to so construct the generators that they will, in themselves, 
stand the service requirements. It has been found by ex- 
perience that all ordinary generators, if designed with com- 
paratively high armature self-induction and an adequate 
system of coil bracing, will safely withstand even the enor- 
mous shocks of short-cireuits. It is only in generators of 
extreme size, or cases of frequent and severe short-circuit, 
such as is encountered, for example, in the power stations 
for grounded A. C. railway systems, that external safe- 
guards have been found necessary. 


Government vs. Manufacturers of 
Incandescent Lamps. 

Announcement has recently been made that the United 
States District Court has decided in favor of the govern- 
ment in the case brought under the Sherman anti-trust law 
by the United States Attorney General last summer in 
Cleveland against the General Electrie Company and about 
35 subsidiary companies controlled by the General Electric 
Company. 

The decree in effect orders the General Electric Com- 
pany to conduct all its business under its own name and the 
dissolution of the National Electric Lamp Company and 
about 35 subsidiary corporations. The petition was dis- 
missed as to the Kentucky Electrical Company. The 
contention of the Government was that the General Electric 
Company and its subsidiary corporations had entered into 
an unlawful combination in restraint of trade. 

The National Electric Lamp Company is incorporated 
under the laws of New Jersey, with headquarters in Cleve- 
land. It was alleged by the Government in a suit filed 
March 3, 1911, that the National Electric Lamp Company 
acted as a holding company for the General Electric Com- 
pany and 35 subsidiary concerns and that a conspiracy 
existed in restraint of trade. The petition asked that they 
be enjoined from entering into any agreement fixing prices. 
Among other allegations made by the Government was that 
the so-called Electric Trust controlled practically the entire 
trade of the country in carbon filament electrie lamps of 
which more than 80,000,000 are sold annually. 

It may be proper to add that the investigation out of 
which this suit arose also disclosed eleven other patent 
pools of a similar nature by which the prices of various 
electrical devices and supplies were fixed and to which 
some of these defendants were parties. But since the in- 
stitution of this suit all these pools have been voluntarily 
dissolved. 

It may further be said that the investigation also dis- 
closed a general trade and patent agreement between the 
General Electric Company and the Westinghouse Electric 
and Manufacturing Company, the two largest electrical con- 
cerns in the country, covering substantially their whole 
business; but this agreement, since the institution of the 
Government’s suit, has expired by limitation, and has not 
been, and it is believed will not be, renewed. 
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Steam Turbines for Moderate Size 
Electric Stations. 


BY EDWIN D. DREYFUS. 


HE national trend toward securing efficient production 

in our industrie shas long since extended to the mod- 

ern power station. And here may be found the most ecare- 

fully planned and executed equipment, achieving not only 

the economic utilization of materials, but also the efficient 

application both of manual labor and executive forces. 

This subject was that of an elaborate paper and discussion 

by Mr. Dreyfus, presented at the convention of the Mis- 

sissippi Electrical Association, an abstract of which fol- 
lows: 

It is evident that our present needs demand particu- 
larly such qualifications as are intrinsically possessed by 
the steam turbine. The notable advances in the metropoli- 
tan stations in this country have been accomplished almost 
entirely through the large turbine. Not only has the steam 
consumption been greatly reduced, but these plants require 
only from one-quarter t oone-third the engine room oper- 
ating force which would be necessary for reciprocating 
machinery. Moreover, and virtually as important is the 
fact that maintenance expenses have been correspondingly 
lowered. Therefore, considering also the lower plant in- 
vestment and fixed charges, the cost of producing power 
has been substantially reduced: While in the smaller 
stations the advantages of the turbine may not be present 
to a great degree, it introduces other economic considera- 
tions that should effect an ultimate benefit to the small 
station comparable with what has been secured in the 
larger plants. 

TYPES OF TURBINES. 

The various types of steam turbines are now fairly well 
known. It may, however, be desirable to discuss them 
briefly to bring out a few salient facts. Commercial tur- 
bines belong either to the so-termed impulse or to the re- 
action type, or, as in some cases, combine the features of 
both. It is still found that the fundamental principles of 
operation thus designated, are too frequently confused. 
For example, in either design the turbine actually com- 
bines the action and reaction features. However, an ac- 
curate distinction may be made in the following manner: 
In the true impulse turbine, all expansion takes place in 


the stationary nozzles, velocity energy, thus provided, being. 


imparted to the moving blades. In the reaction turbine, 
the expansion occurs both in the moving and the station- 
ary elements, transferring a small part of the energy by 
impulse at the entrance and the remaining greater -part by 
reactive thrust on the rotating blade by exit. It may easily 
be perceived that the steam acting immediately: upon the 
wheel as expansion takes place, will produce the- highest 
economy, and the losses from nozzles to buckets are thus 
avoided. The best forms of reaction blading, such.as the 
Parsons, really constitute small nozzles in themselves and 
are, consequently, recognized to be of much higher effi- 
ciency than buckets. Nozzle and bucket efficiencies. com- 
pare approximately as 95-98 per cent to 75-80 per cent. 

In connection with the two turbine systems, it is some- 
times claimed that the discharge angles in one type may be 
greater than in another without any difference in efficiency 


resulting. The error of this statement, while not apparent 
at first, may be shown vividly by the construction of ve- 
locity diagrams, proving that the exit velocity loss oe- 
curring in either case will be equally effected by the de- 
gree of discharge angle employed. The Parsons turbine 
is the only design utilizing primarily the expansion of 
steam in the rotating blades, while the Curtis, Rateau and 
Zoelly are familiar examples of the impulse type. 

Each of the various types cited above have had their 
advocates, and their predominance in some sections has 
been due to a great extent, if not entirely, to trade rela- 
tions, rather than to any real underlying merits of design; 
and if judged from the former standpoint, this ratio will, 
of course, tend to distort any estimate of their compara- 
tive merits. However, a fair impression may be had of 
their respective importance when a summation is made 
of the extent of turbine development, both in this country 
and abroad. From statistics, we find there’ exists today 


approximately 14,612,000 horsepower of Parsons turbines,. 


and about 6,700,000 horsepower of all forms of the purely 
impulse turbine. This immense quantity of power represent- 
ed by the Parsons turbine is aided in no small way by marine 
installations for various types of vessels. In this service 
the turbine is subject to the most exacting demands, and 
that the Parsons type has fully complied with the require- 
ments is forcibly shown by its rapid extension in this 
field, over 6,000,000 horsepower having been installed for 
marine propulsion. In fact, its advantages have become 
so marked that a vast amount of energy has recently been 
expended in adapting it to marine work. And it is almost 
unnecessary to remark that its success inaugurates a new 
epoch in marine practice. 


What has preceded applied mainly to units of moderate 


and large powers. The type of machine demanded for ¢a- 


pacities less than 300 kilowatts is quite different, as the 
most elementary form of turbine is essential. In these small 
sizes, where the economy may be somewhat sacrificed, as 


the absolute steam quantities are of no appreciable magni- 


tude, the simplest arrangement, using an impulse wheel, has 


been adopted. The situation bears a very close relation 
to the change from triple expansion pumping engines in 
large water works to direct-acting pumps for stations sup- 
plying only a small demand. Similarly the fields for the 
Corliss engine and the small automatic engines, have in gen- 
eral been quite distinct, but naturally turbines do not 
necessarily have a corresponding line of demarkation. 

The small turbine admits a wide departure in construc- 
tion, and has, therefore, assumed a great variety of de- 
signs. Their merits depend for the most part, if not 
wholly, upon the facility with which they may be adapted 
to specific requirements and the ease with which substi- 
tution of various parts can be made. é 

A typical installation at the plant of the Mississippi 
and Gulfport Traction Company, Gulfport, Miss., is shown 
in Fig. 1. A 1500 kilowatt unit of the same type has been 
added since this photograph was made. With all the gov- 
ernor gear and valves above the cylinder, the arrangement 
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blade speeds. 
pared to present a general idea of the amount of heat 
energy available per pound of steam between customary 
working pressures and temperatures. 
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Fig. 1. TurBinE Room oF MISSISSIPPI AND GULFPORT 
TRACTION COMPANY. 


adopted for these turbines, their operation is always in 


plain view. 
SMALL IMPULSE TURBINES. 


A new development which becomes of especial interest, 
is a unique type of impulse turbine designed for the gener- 
ation of small powers. It is mainly in this field that the 
greatest variations in working pressures are usually found. 
Steam pressures require a closer consideration in turbine 
than in reciprocating engine design. Turbines utilize the 
energy of the steam through dynamic operation; that is, 
the development of high velocities which are subsequently 
absorbed during the passage of steam through the rotating 
wheel. In the engine the expansive force of the steam is 
exerted directly upon the piston. It is well to keep this 
distinction in mind when gaging the merits of the small 
turbine. Through adiabatic expansion of steam between 
certain limits, there is a given amount of heat energy re- 
leased. This heat energy is immediately converted into 


work upon a receding piston in the steam engine, as just 
mentioned, while in the turbine it is transformed into ve- 


locity energy. 


{In the ideal impulse turbine, the buckets should travel 
at one-half the steam velocity. In commercial practice, 


it may be necessary to depart somewhat from the ideal and 


moreover, in order to simplify stage construction, it is de- 
sirable to transform the energy in the high velocity steam 
into: mechanical energy in two or more steps with moderate 
As an illustration Table 1 has been pre- 


B. T. U. AVAILABLE BETWEEN VARIOUS INITIAL PRESSURE AND 
15 LBS. AND ONE LB. ABSOLUTE. 


TaBLe I, 


In1TIAL CONDITIONS Frnau ConpitTIons 


15 lbs. Abs. 1-lb. Abs. 
Temp. 213 F. Temp. 101 F. 
essure Temp. a 
my 
Ibs. Abs sth B. T. U. Available. 
331 142 294 
inp 334 155 306 
145 356 166 315 
165 366 177 325 
190 377 186 333 
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MIXED TYPE OF TURBINES. 


A composite impulse and reaction turbine was first 
designed in this country in 1902, mainly to accommodate 
large capacities, which innovation resulted in the suecess- 
ful development of the high power double-flow turbine. 
In the small impulse turbine the economy for condensing 
work may be materially improved by the addition of a low 
pressure stage containing Parsons blading. A number of 
turbines of this type have been built ranging from 100 to 
200 kilowatts. For this part an impulse wheel replaces 
the high pressure reaction blading, and is so designed as 
to efficiently absorb a large drop in steam pressure, or more 
correctly, heat energy. Incidentally, this same wheel is ap- 
propriated as a balancing dummy for the low pressure re- 
action end, which brings about unusual compactness. In 
this design, comparatively low blade speeds and steam ve- 
locities may be efficiently employed with the advantages of 


greatest freedom from the erosion resulting from the high ve- 


locity of moist steam jets, the cutting action varying ap- 
proximately as the square of the relative velocity. Where 
fuel is costly such a design, although more expensive, 
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Fig. 3. Drtam SEecrion oF SMALL Mrxep Typr TURBINE. 


should prove warranted. It further exemplifies the versa- 
tility which is possible in turbine designing and is a type 
which has come into quite general use in Europe, where 
the fuel item is always the foremost consideration. 


LOW PRESSURE TURBINES. 

The low pressure turbine will undoubtedly be found 
to be a benefit to the small reciprocating engine plant. In 
many of these stations the engines have been operated non- 
condensing for the reason that the expense connected with 
a condensing equipment would scarcely be warranted in 
view of the small return affected. Since the turbine works 
so efficiently in the low pressure ranges, station operators 
may safely expect to improve their plant economies from 
30 to.100 per cent through installing. the low pressure 
turbine to work on the exhaust of their engines. 

Such results are entirely practical and have been 
obtained, as in a typical case of a 500 kilowatt low pressure 
unit installed for the city of Regina, Canada, where exhaust 
steam is obtained from one 22x30 Corliss and one 11 and 
20x14 compound automatic engine, governing being ac- 
complished entirely through the latter units as the turbine 
is tied in electrically through synchronous alternators. The 
accompanying graphic charts, Figs, 4 and 5, show clearly 
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that the fuel value has been practically doubled at the 
switchboard. Using the average figure given on the chart, 
it will be noted that the lo wpressure turbine delivers 0.97 
kilowatts per kilowatt of the engines. A fact developed in 
this station, as in many other low pressure turbine instal- 
lations, is that no impairment of vacuum occurred due to 
the pressure in the piping between engine and turbine fall- 
ing below atmosphere. As noted on the turbine load chart, 
Fig. 5, the inlet pressure varied from 3 to 15 inches vacuum, 
an average vacuum of 28.4 inches (30 inch barometer) 
being maintained at the turbine exhaust. Several advan- 
tages, both from the standpoint of efficiency and mechanical 
operation, accrue from allowing the pressure between en- 
gine and turbine to vary with the load. 


In a great many cases low pressure turbines warrant 
the use of cooling towers where an adequate cooling water 
supply is lacking. Cooling systems maybe arranged in 
various ways, and they generally add but a small percentage 
to the plant investment. They vary from being made of 
a pile of brush with suitable distributing troughs at the 
top, as pursued in some southwestern sections, or wooden 
lattice construction of open type, or spray nozzles either 
distributed over a cooling pond, or else, as occasionally 
done, by appropriating the power house roof as a water 
shed, to the more expensive enclosed forced or natural 
draft chimney coolers. These references are simply made 
to impress the fact that when small stations are unable to 
obtain a natural supply of condensing water, an effective 
substitute may thus be devised. In the design of cooling 
towers, free fall and excessive lift of circulating water 
must be avoided in order that their operation may be most 
efficient. 


Notwithstanding the high thermal efficiency that may 
be secured through using the low pressure turbine, its in- 
stallation is not to be indiscriminately recommended. It 
simply becomes a matter of economic consideration as to 
whether or not, at the load factor at which the plant is 
operated, the saving in fuel expenditure will be sufficiently 
in excess of the capital charges on the increased plant in- 


vestment. Generally the construction of the low pressure 
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turbine is similar to that of the complete expansion tur- 
bine, excepting that the high and intermediate pressure 
elements are omitted. . 

BLEEDER TURBINES. 


Frequently central stations find it profitable to supply 
heating load in addition to its electrical output. Previously 


in turbine plants, the low pressure steam was taken from 
the entrance of the intermediate stage and delivered to the 
This method not 


heating system through a reducting valve. 


Fig. 6. Dera or Automatic BLEEDER ‘TURBINE. 


only entailed considerable loss, but the amount of atmos- 
pherie pressure steam that could be bled, was unduly 
limited. To obviate this shortcoming the standard con- 
densing turbine has been developed, in which the steam 
that passes from the intermediate to the low pressure stage 
is controlled by a valve which is, in turn, governed by the 
pressure in the heating main. All low pressure steam not 
required for heating, performs work in the low pressure 
section, and besides, before the steam reaches the pressure 
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of the heating system, it has been efficiently utilized in 
the high pressure elements of the turbine. 
the steam is to be diverted to the heating system, the 
entire amount may, by special exterior: piping, be made to 
pass through all stages of the turbine, thus obviously 
improving the economy. 


OPERATION AND MAINTENANCE, 


Being entirely self-contained, the turbine requires min- 
imum attention, and very frequently is given but little 
more care than an electric motor. That the turbine is 
capable of continuous operation over extended periods, has 
been demonstrated by actual performance. For example, 
a 500 kilowatt unit at the Quincy Market, cold storage and 
warehouse recently completed a run of fourteen months 
without a stop and without any adjustments. While these 
long runs are of interest in showing the capabilities of the 
turbine, naturally the wiser policy is to provide for quar- 
terly or semi-annual periods of inspection, as the case may 
require, unless unusual conditions may obtain. 

When the subject of maintenance is considered, the 
question of local conditions must be given attention. Where 
there is a good quality of feed water, the turbine has 
usually been found to retain its original standard in ser- 
vice, But with water possessing any active chemical prop- 
erties, the cylinders have given evidence of erosion, and 
where steel blades were used, have required reblading in 
some cases, and in a few instances reboring and relining 
of the cylinder. Original bronze blading which had been 
in service for nearly seven years in a 400 kilowatt turbine 
at the Johnston Harvester Works, at Batavia, N. Y., did 
not show signs of impairment. 


ECONOMIES. 


Several years ago a great deal of discussion was cen- 
tered about the relative efficiencies of the engine and tur- 
bine. Actual tests have fully shown that the turbine ex- 
cels for condensing service, bearing out the general con- 
census of opinion. The curves, Fig. 7, may be taken to 
typify the comparison, where the turbine results were taken 
from U. S. Government tests and those of the engine 


as shown in Table II from tests conducted by Prof. D. S. _ 


Jacobus at the plant of the American Sugar Refining 
Company. The much flatter economy curve of the turbine 
is in evidence. But, in considering economies on the whole, 
engineers should avoid simply comparing two types of 
units merely by test results or guarantees. A factor for 


Taste I]—Tzxst or Cortiss Compounp ENGINE AT AmMpRICAN SuGaR ReE- 
FINING Co.’s Works, BRooKtyN, N. Y. 
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*Correction Factors: Superheat 0.6 per cent. per 10 degrees F. change. 
Vacuum two per cent. per inch change of Vacuum. 
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When all of 


the decline in efficiency in service should always be intro- 
duced. Very little change in turbine economy will take 
place, especially where moderate steam velocities obtain, 
and its efficiency may be regarded as a practically con- 
stant quantity. 

For non-condensing service, the small turbine is an 
extremely close competitor of the reciprocating engine, and 
when the inability of most engines to maintain their effi- 
ciency is properly regarded, the turbine is fully on a parity, 
or may even surpass the engine. Partial data on economies 
are always unsatisfactory, as the working conditions, pres- 
sures and capacities should invariably be considered, due 
to the marked influence they exert upon the results ob- 
tained. 

Essential as it may be where the fuel supply is costly, 
the heat efficiency of apparatus is plainly not the only 
governing factor in the selection of power house equipment. 
The cost to operate and maintain should also be critically 
regarded. Total operating cost of small stations is as high 
as 2.5 cents per kilowatt hour, or more, down to 0.6 cents 
or slightly less, per kilowatt hour, including fuel, labor, 
oil, waste, supplies and maintenance. Evidently these 
figures depend upon size and type of equipment, cost of 
fuel, loading and other factors, so that comparison may 
be misleading unless surrounding conditions in the two 
types of plants are very similar. While such data are 
usually rare, the following relationship between the turbine 
and reciprocating engine layout obtained from the operation 
of stators of about 5,000 kilowatt aggregate capacity in cor- 
responding service, represents fairly well the economic in- 
fluence of the steam turbine. With the engine costs taken 
as unity the comparative costs in the turbine station follow: 


Buchs Lele aels cues eke ee aes 93.0 per cent 
Labor and Superintendence...... 75.5 per cent 
Oil, Supplies, Miscellaneous...... 23.0 per cent 
Repairs and Maintenance........ 56.0 per cent 

‘ovale: Operation v.c2s's. Passes: 87.7 per cent 


For smaller plants these ratios should increase to some 
extent, but the overall results with the turbine will remain 
superior. 


Generating Plants in South Africa. 

The Victoria Falls & Transvaal Power Co, has at 
present three generating stations in South Africa, the old 
one at Brakpan and two new ones at Rosherville and Sim- 
mer Pan, while the foundations for the station at Vereeni- 
ging are now being proceeded with. The Simmer Pan plant 
comprises six impulse turbines of 4,500 brake horse power 
each. The generation is three-phase, 50 cycles at 5,000 
volts transformed to 10,000, 20,000, and 40,000 volts, as 
required. The whole system is managed from the control 
room, which is in charge of an engineer in telephonic com- 
munication with every part of the system. 

The actual cost of generation has not transpired, but 
at the station of the Randfontein Central, where coal costs 
more in consequence of 25 miles extra haulage, the cost 
has been brought down to below a farthing (14 cent) per 
unit at the switchboard and 0.4d (0.8 of 1 cent) into motors 
all over the property. When the central mill is in full 
operation and the amount generated increased, with con- 
sequent spreading of the standing charges, it is confidently 
expected that these figures will be improved upon. 
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Report of the Convention of Georgia 
Section of N. E. L. A. 


If the results of a convention of central station men 
can be adequately expressed in terms of mutual interest, 
cooperation, a general better understanding and an alliance 
for betterment of conditions among the companies partic- 
ipating, the first convention of the Georgia section of the 
National Electric Light Association will be recorded as 
producing and affecting these conditions and circumstances 
in the superlative degree. Not only this, the convention 
further marks the successful establishment of an organiza- 
tion of such, scope and of such aims as to be of direct 
benefit to all affiliated, not only at times of meeting such 
as it typifies, but at other times when cooperation and 
mutual assistance may be of benefit. 

The conditions necessary for such a successful con- 
vention were realized to a full degree at Columbus during 
September 26 and 27, the weather conditions and the 
attendance being all that could have been hoped for. The 
sessions were held at the Masonic Temple and ealled to 
order Tuesday morning by President John S. Bleecker, 
manager of the Columbus Railroad Company, the wel- 
coming address being delivered by Mayor Rhodes Brown. 
After extending to the visitors a most cordial weleome to 
the city, the speaker reviewed in fitting terms the resources 
of Columbus, her natural advantages and the features 
which have been responsible for the growth and extension 
not only of the city but the industries which surround it. 
He further stated that the city should feel honored by the 
meeting of the first convention of the Georgia Section in 
Columbus, in as much as it was quite in keeping with the 
trend of affairs pertaining to electricity in connection with 
the history of the city. He advised that Columbus was 
among the first to apply water power through electricity 
for the propulsion of street cars and also among the first 


to apply water power through electricity in the industrial - 


part of their community. 

The address of weleome was followed by the annual 
address of President Bleecker.. In this address he re- 
viewed briefly the organization of the section, taking up and 
discussing somewhat at length the object and aims. He 
stated that while much time and effort had been given to 
securing members, a considerable amount of time had been 
spent by the officers and committees in studying questions 
which will promote common interest. During the first six 
months of the existence of the Georgia section, a number 
of interesting and important matters were discussed through 
the circulating correspondence committee by interchange 
of letters and it is hoped that at least half of each year 
will be devoted to this kind of work by the secretary. 
The time of the secretary and of the: members during the 
second six months was necessarily devoted largely to the 
preparation of the papers, discussions and arrangements 
for the convention. President Bleecker advised that this 
division of the year into two parts along these general 
lines namely, general correspondence during the first half 
of the year and preparation for papers during the second 
half would form a good precedent to follow. He further 


advised that an executive committee meeting be held each 
spring for the purpose of reviewing the work during the 
first six months and preparing for that of the second six 


months. This arrangement would prove satisfactory until 


such a time that the section increases, when executive com- 


mittee meetings would bé required oftener. 

President Bleecker mentioned a vital point in regard to 
the greatest good that can be obtained from N. E. L. A. 
state sections when he stated that the custom of discussing 
the broader and perhaps more general matters relating to 
the central station industry through the national association 
with the state sections confining themselves to local and 
detail matters can be carried too far. It is not out of 
place for the state sections to take up some of the broader 
matters which may have a local or geographical application. 
The soundness of this statement was plainly evident from a 
number of the remarks dropped during the convention. 

The existence of a public policy committee was taken 
up and its deliberation during the first year together with 
the recommendation of the future, briefly stated. Presi- 
dent Bleecker explained that the establishment of cordial 
and beneficial relations with the publie is no small item 
in connection with the proper execution of publicity utility 
obligations. He quoting from Governor McGovern of Wis- 
consin and pointing out forcibly the nature of the business 
in which central station men are engaged to show that the 
public has a right to direct its servants in their work. 

REPORT OF COMMITTEE ON MEMBERSHIP. 

From the report submitted by the chairman of the 
committee on membership, Mr. W. R. Collier of the Georgia 
Railway & Electric Co., it was learned that at the time the 
convention convened, there were 14 Class A members, 38 
Class B members, no Class C members, 1 Class D member, 
and 21 Class E members, making a total of 73. At the 
time the section was formed there were 21 members, thus 
showing an increase in membership durmg the year of 
240 per cent. It was the opinion of the chairman that 
while the increase was very satisfactory, it can be equalled 
in the coming year and with that idea in view he requested 
all members to consider themselves members of the member- 


ship. committee. 


First Session. 
ADVANTAGES OF COOPERATIVE EFFORT BY CENTRAL STATIONS 
WITH INSURANCE INSPECTORS. 
The first paper of the first session under the above 


heading, was prepared by A. M. Schoen, chief engineer of © 


the Southeastern Underwriters Association of Atlanta, Ga. 
On account of Mr. Schoen’s inability to attend the con- 
vention, this paper was read by F. G. Tupper of the same 
organization. An abstract is as follows: 

Many of you can look back to the time when the 
electrie light was looked on with suspicion by a large part 
of the people and more especially by the women who refused 
to allow it to displace gas or even the kerosene lamp in 
their residences because of fear born of ignorance. Those 
were the days when load peak and load factor had not even 
been thought of and instead of looking for some way to 
secure a non-peak load you were trying to overeome these 
prejudices and obtain any load at all. oP 
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In the beginning much bad wiring was installed, due 
to ignorance on the part of wiremen, the undeveloped state 
of the art making it impossible to secure suitable materials 
and the inadequacy of inspections. The result was naturally 
more or less fires traceable to the wiring installations, and 
the crediting of many fires not so caused, but of unknown 
origin, to this same agency. Such occurrences were exploited 
through the papers with the prejudice already existing 
against lighting by electricity, these served largely to retard 
its general introduction into residences for any purpose 
whatever. The insurance companies were the first to grasp 
the significance of this threatened danger and to establish at 
theit own expense a system of inspection that should furnish 
at least some means of protection to the policy holder 
against the careless, ignorant or vicious workman. Al- 
though approaching from different directions and engaged 
in business essentially different in their natures, the electric 
company and the insurance company here met on common 
ground, it being to the interest of both as well as to the 
customer and policy holder himself to protect the latter 
against damage by electricity either to life or property. 

Naturally the electrical inspectors for the insurance 
companies devoting their entire time as they do to trying to 
prevent electrical fires, become specialists in that particular 
line, they learn of or stumble across fires incipient or serious 
that never come to the attention of the central station 
manager. Under these cireumstances it would seem that 
the inspector should form a most acceptable and important 
cog in the machinery and that hearty co-operation should 
exist between the central station officials and the inspector. 

For a scattered territory, I am of the opinion that the 
system followed in the Middle States and in the Central 
West is in theory at least, the best that has thus far come 
to my attention. There the field has been districted and 
sufficient inspectors employed to see all work installed; 
a reasonable fee is charged for each inspection, the sum 
of which collections added to the amount appropriated by 
the Underwriters makes possible the employment of the 
necessary number of men to properly look after this work. 
Under the circumstances, all work being inspected the in- 
surance companies are enabled to refuse to attach the 
electric light permit to the policy until the electrician’s 
certificate has been secured by the assured. Whatever the 
system employed I feel that you gentlemen of the central 
stations and my department have interests indentical in 
the results they attempt to achieve and the closer we get 
together and work together, the better will it be in the end 
for both of us. DISCUSSION. 

The discussion of the first paper showed how closely 
the interests of the central station and insurance companies 
were allied. Those taking part and adding valuable sug- 
gestions were: Mr. L. S. Mongomery, manager of National 
Metal Molding Co., of Atlanta; J. S. Bleecker, manager of 
the Columbus Railroad Company, Columbus; W. R. Collier, 
contract agent of the Georgia Railway & Electrie Company, 
Atlanta; E. C. Deal, general manager of the Augusta- 
Aiken Railway and Electric Company, Augusta; E. C. 
Roberts, general manager of the Savannah Electric Com- 
pany, Savannah; G. K. Hutchings, commercial agent of 
the Columbus Power Company, Columbus; Burdett Lumas, 
Jr., of the Ware County Light & Power Company, Way- 
eross; S. G. Lumpkin, of the D. F. Wilcox Company, 
Columbus; T. W. Peters, of the Columbus Railway Co., 
Columbus, Ga. 
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Mr. L. S. Montgomery stated that the new electrical in- 
spection passed by the Des Moines City Council, September 
13th requires that permits to do electrical work shall be 
granted only to registered contractors who have filed a 
bond of $1000. A complete schedule and inspection rates 
is included in the ordinance and the underwriters code is 
adopted as official. 

Mr. W. R. Collier stated that some years ago, the question 
was agitated in Atlanta just along the lines of the remarks 
made by Mr. Montgomery. The proposition as proposed 
required of the contractor a bond which should be for- 
feited to the city in case he did poor work. He em- 
phasized the undesirability and general unsatisfactoriness 
of inspection when any phase of politics had to do with 
the existence or general policies of the inspectors. He 
favored the suggestion by Mr. Schoen of charging a small 
fee, the amount received from the fee being placed in a 
fund for inspection, insurance companies making up the 
difference. It was his opinion that if by the payment of 
this small fee the customer could be guaranteed a good in- 
spection, such customer would have no objection and if 
worse came to worse most central stations would be willing 
to stand a proportional part of the fee. 

Mr. E. C. Deal referred to the high license for con- 
tractors, stating that in his opinion such a condition would 
enable a combination to be formed of two or three con- 
tractors and fix rates so that it would be impossible for 
many parties to enjoy conveniences of electricity. He 
stated further that if the contracting concern is to be 
‘licensed, such license should not be necessarily high but 
should be such as to form a protection for the lighting 
company, interesting the municipality to control features 
of inspection, so that the lighting company would not have 
to bear the burden of any defects in workmanship by the 
contractor. It was his opinion that the inspector is in a 
position to offer suggestion and assist the lighting com- 
pany in view of the fact that they are in close touch with 
what is going on in all sections of the country. 

Mr. E. S. Roberts referred briefly to the work of some 
contractors in Savannah, stating that in his opinion some 
of the men in the wiring business were able to pass on 
installations better than the city inspector. He therefore 
advised that the city inspector be required to pass an 
examination to qualify for his office. 

Mr. G. K. Hutchings reviewed the work of the contrac- 
tor during his early connection with the central station 
business stating that the conditions and troubles of the 
present time are very small in comparison with those of 
years ago. The great progress made in this direction at 
the present time is the disposition to cooperate. 

Mr. J. S. Bleecker commented upon the similarity of 
the views of the central stations in a great many instances 
and further stated that he would put the central station 
in the same place as the electrical inspector of the municip- 
ality. They are both servants of the people and should 
both endeavor to fill their missions honestly working in 
harmony and neither be subject to the conditions which 
each is aceused of by the other. 

Mr. Burdett Loomis, Jr., took up features of inspection 
at Wayeross which have been controlled by the inspector 
which, in his opinion, this inspector has no jurisdiction 
over. He stated that if the recommendations of the in- 
spector were carried out a decided hardship and considera- 
ble expenditure of money would be necessary in replacing 
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so-called defective lines and parts. He referred partic- 
ularly to the installation of wire on secondary cireuits and 
connections to transformers located on poles adjacent to 
residences. 

Mr. E. C. Deal, in referring to the condition of affairs 
mentioned by Mr. Loomis, stated that it was his opinion 
that the question of cooperation between the central station 
and the insurance inspector was at stake. By his experience 
he had found that the insurance inspectors are glad to make 
an agreeable arrangement when same will prove satisfactory 
to all concerned and thus avoid numerous difficulties. 

Mr. F. G. Tupper, in reply to the conditions mentioned 
by Mr. Loomis and Mr. Deal, explained the relations of the 
inspector to the central station and gave a very good idea 
of how far the jurisdiction of the inspector extended over 
the central station pole lines. He made it plain that the 
interests of the central station as well as the customer, were 
observed in all cases. 

- Mr. F. G. Lumpkin stated that cooperation with in- 
surance companies would result in considerable saving to 
central stations. He referred to a central station which 
had reduced their rates 10 to 15 per cent by complying 
with the suggestions of the underwriters association. He 
advised that all questions of mutual interest be referred 
to Southeastern Underwriters Association in writing. 

At the close of the discussion a very interesting motion 
was proposed by Mr. E. C. Deal, whereby a committee 
should be appointed with duties to include the handling of 
all questions of cooperation between central stations and 
the underwriters association. The motion reached a final 
form and was carried as follows: That this meeting of this 
section recommends to the executive committee the handling 
of all inspection matters both from an insurance and mun- 
icipal standpoint and that this committee take care of all 
correspondence arising from such inspection with the proper 
authority. 


Second Session. 
SUPPLY OF ELECTRICAL ENERGY IN TEXTILE MILLS. 


The second session was opened on Tuesday afternoon 
at 2.30 by a paper on “The Supply of Electrical Energy 
in Textile Mills,” by Mr. Geo. K. Hutchings, commercial 
agent of the Columbus Power Company, Columbus, Ga. 
This paper is published in nearly complete form elsewhere 
in this issue. 

DISCUSSION. 


Mr. Hutchings’ paper brought up a number of features 
of mutual interest to all stations operating in the South, 
inasmuch as the present day cotton mill is an ever in- 
creasing customer. The following members entered into 
the discussion: F. P. Catchings, general manager ‘of the 
Georgia Power Co., of Atlanta; and W. N. Southwell, of 
Central Georgia Power Co., Macon. 

Mr. F. P. Catchings presented a very valuable and in- 
teresting written discussion on Mr. Hutchings’ paper, at 
the request of the president. He stated that it was his 
purpose not to attempt the addition of original matter to 
the fund of statistics presented by Mr. Hutchins, but 
rather to correlate a few of the more salient facts from 
information accumulated, both in the published and un- 
published data bearing on the subject. He reviewed briefly 
the difficulty in introducing electrical power in textile mills, 
stating that it took several years to introduce 10,000 horse 
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power. At the present’ time, however, of the 300 cotton 
mills in North Carolina, about 25 per cent are driven elec- 
trieally. He stated that contrary to the idea existing in 
the minds of many of the textile owners, the cost of elec- 
trical energy is not the first consideration, as it is well 
established that the cost of power is approximately 5 per 
cent of the total cost of operation. The cost of heating 
cotton mills in Georgia may be taken to be 50 cents per 
horsepower per year. That isin a 20,000 spindle mill, having 
approximately 1,000 horsepower, it would cost $500 per 
year for heating. The cost of slashing will amount to $1.40 
per h. p. per year, or a total of $11.90 per h: p. per year 
for heating and slashing. This figure varies with the class 
of work, but is applicable to the average number of yarns 
produced in this section. The figure commonly taken in 
estimating steam power cost is about $4.00 per h. p. per 
year, which is entirely too high as the heating and slashing 


cost in this section rarely exceeds 10 per cent of the total 


power cost. For these reasons it is very difficult to deter- 
mine any accurate cost of ete steam power on the horse 
power basis. 

Assuming the price of electricity to be $25.00 per h. p. 
per year for 11 hours per day, 306 days per year, and 
assuming a saving at equal production of 15 per cent in 
power which is conservative, the cost at which steam power 
must be generated to equal the price of electricity would 
be $21.25, From this must be deducted the fixed charges on 
a difference in first installation cost which we may take at 
12 per cent on $46.00, or $5.50 per h. p. pip ven leaving 
$15.75 plus $1.90 which would be required for the heating 
and slashing operations of the mill or a total of $17.65 
is the figure at which steam power must be generated to 
equal in cost to electric power at $25.00 per horse power. 

Mr. Catchings stated that in a converted mill driven 
by hydro-electric power, one of two results are always 
brought about. If the original produetion is maintained, 
the amount of power necessary is reduced. This should 
not in all cases be regarded as of paramount importance, 
the most vital advantage being an increased production from 
the mill which it has always been found ean be obtained 
through electrical drives. He further stated that mills in 
which the steam drive is left intact and electric drive in- 
stalled, the steam drive working as the auxiliary, careful 
records show that an increase production of 2 per cent 
to 10 per cent is obtainable. In new mills this figure has 
been shown somewhat higher. 

The importance of production Mr Catchings showed as 
follows: The value of a new mill’s product per annum is 
about equal to its capital stock. The cost of manufacture 
with many variations for the class of work may be taken 
proportionately about as follows: Cotton 60 per cent, 
power 5 per cent and all other costs 35 per cent. The 
power cost as a total is about 3 to 7 per cent of the total 
market value of the products, thus assuming the cost of 
a 5,000 spindle mill at $100,000, the product in a year will 
be worth roughly $100,000, and power bills as $5,000. 
If the output of this mill ean be increased ten per cent, the 
cost value of this increase in products would be $10,000 
of which the only cost will be cotton, power and some labor. 
Allowing for some increase in labor costs, a total cost of 
this extra production is cotton 60 per cent, power 5 per 
cent, labor 3 per cent, or a total of 68 per cent, and a net 
profit of $3,200 per year, or two-thirds of the total cost 
of power, thus nearly eliminating the power bill. 
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~ In the course of Mr. Catchings’ discussion, he stated 
that a new mill can be equipped and an old mill converted 
as a complete installation as far as electric motors and 
wiring are concerned for about $15.00 per horse power 
maximum, and has been done as low as $12.00 per horse 
power. In comparing shaft and belt drive with electric, 
he stated that it may safely be assumed that the unknown 
inerement of load under load will more than balance the 
small loss in electric drives which will be due to methods 
of transmitting from motor to machine. The precentage 
losses, in an electric drive if it is properly designed, are 
largely independent of load as the motor itself is more 
efficient at full load and the wiring system more efllicient 
at light load. This is a point often lost sight of and a 
condition which is not possible with any mechanical. system 
of drives. The cost of wiring a mill using 2,200 volt motors 
from 15h. p. sizes up is approximately $4.00 per h. p. 
Practically all power is now sold on a basis of 2,300 volts 
delivered, which is advantageous to both the power com- 
pany and the customer, as it gives the seller direct super- 
vision over the operation and care of apparatus in the 
sub-station while the consumer does not have the trouble 
with the high tension end. 


Mr. G. K. Hutchings closed the discussion by stating 
that the reduction in power demanded by the mill changed 
over from steam to electric is not as much of an argument 
as the improved conditions on which the mill will operate. 
The actual result is that the electrically driven mill has 
a greater production, therefore, the mill is going to use 
if anything more power than with steam. 


THE DYING OF PINE FORESTS. 


The next paper on the program was entitled, “The 
Dying of the Pine, Cause and Remedy” by E. B. Mason, 
of the Department of Entomology, Washington, D. C. In- 
asmuch as central stations of Georgia are directly or in- 
directly dependent upon the forest for their well being, 
in one ease for fuel and in the other case for water power, 
it will appear that the subject above given is very closely 
related to the activity of these central stations. An abstract 
of the paper follows: 

It has been known for more than forty years, that a 
pine beetle has existed in the Southern states, but it ap- 
pears, however, that only at long intervals does it increase 
to such large numbers as to cause widespread depridation 
ie such as, for example, the great invasion of 1890-1893, 
which destroyed a very large percentage of all the pine in 
“- the Virginias. The beetles kill a tree and leave it in about 
: thirty days or even more quickly. Three or four broods in 
tthe North and four or five, or possibly more in the South 
develop during the year, in other words, they may be in- 
ereased four or five times from their original number during 
a season. They fly in swarms during the night, light on 
the upper trunk of a pine (they are seldom found in the 
first eight or ten feet butt cut) and preferably on the 
largest and best timber. They bore through the bark to 
the wood but do not bore into the wood. On the surface 
of the wood they make those winding galleries with which 
you all are familiar. These galleries, crossing and recross- 
ing one another, girdle the trees many times—thus killing 
it. The eggs are laid along the galleries, hatch into little 
grubs which feed on the sticky inner bark for a short time, 
and then go into the outer bark where they change into 
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beetles with wings. The beetles bore through the bark to 
the light and fly away in swarms to attack other trees. 

‘In November the beetles go into living trees and their 
life history is the same as in summer with one exception. 
They lay their eggs, hatch into little grubs which feed a short 
time on the inner bark, and then go into the outer bark 
where they may or may not change into beetles. They 
do not come out till spring. It is only necessary to cut 
down the trees in which the beetles are and destroy the 
bark in which the broods of the beetle are wintering. You 
do not have to destroy the wood, they only groove it 
slightly. Furthermore, there are so many beneficial beetles 
in the tops that feed on this destructive one, that it is 
really better to leave the tops in the woods. 


DISCUSSION. 


‘The discussion on the destruction of pine forest was 
taken part in by the following members: Charles J. Swift, 
of Columbus, Ga.; G. K. Hutchings, of Columbus Power 
Co., Columbus, Ga.; E. C. Deal, of Augusta, Ga.; C. D. 
Flannigan, Athens Electric Railway Co., Athens, Ga. The 
discussion took the form of questions put to Mr. Mason, 


relative to the particular features of the subject not touched . 


on in the paper. 
THE LOW PRESSURE TURBINE. 


The third and last subject of the second session was a 
paper entitled, “The Low Pressure Turbine,” delivered by 
E. H. Ginn of the General Electrie Company, Atlanta, Ga. 
An abstract of this paper follows: 

Throughout this country, and especially in the Southern 
territory, there are a great many central stations and in- 
dustrial power plants now operating large reciprocating 
engines non-condensing. It has been considered that the 
fuel saving to be obtained by operating these engines con- 
densing was not sufficient to justify the first cost of con- 
densers and cooling water supply. While this argument 
was, no doubt a good one when considering only recipro- 
cating engines, with the advent of the turbine this condition 
has been changed. When the first cost and economy cf the 
reciprocating engine outfit is considered as agairst the 
turbine, the latter, practically in all cases of sizes from 
500 k. w. up, is by far the better proposition, even when 
we include in the cost of the turbine outfit the cost of cool- 
ing towers as well as condensers.. For a new electric plant 
in sizes of from 500 k. w. up, there are very few cases in- 
deed where the high pressure condensing turbine is not the 
most economical proposition. 

In cases of existing stations, however, equipped with 
reciprocating engines where it is desired to get increased 
power of improved economy is found the field for the low 
pressure turbine. By the use of the low pressure turbine 
it is now possible to utilize efficiently the energy of steam 
from approximately atmospheric pressure down to 28 or 
29 inch vacuum, which steam is, in many plants, operating 
non-condensing; entirely lost; or in other plants operating 
reciprocating engines condensing, only partially used. 

The advantage of the low pressure turbine is most ob- 
vious in plants which are now operating reciprocating en- 
gines non-condensing. There is also a considerable field for 
low pressure turbines in plants now operating reciprocating 
engines condensing. Practically any reciprocating con- 
densing engine can be operated at at least full load non- 
condensing with an increase of from 25 to 30 per cent 
steam consumption over its steam consumption when op- 


SOUTHERN ELECTRICIAN. 


erated condensing. If the engine be operated non-con- 
densing and low pressure turbine installed to use the ex- 
haust steam, 80 to 100 per cent more power can be ob- 
tained with the fuel consumption increased not more than 
40 or 50 per cent, or 30 or 40 per cent additional power 
can be obtained without increase of steam consumption or 
fuel cost. 
: DISCUSSION. 


The discussion on this subject was mainly in the form 
of questions regarding features of operation of turbines. 
The following members were interested: J. T. Chambers, 
of the Georgia Railway & Electrie Company, Atlanta; EK. 
C. Deal, of the Augusta-Aiken Railway & Electrie Co., of 
Augusta;,Mr. W. R. Collier, of the Georgia Railway & 
Electrie Company of Atlanta; Mr. J. S. Bleecker, of the 
Columbus Railroad Company, and Mr. J. H. Adams of 
Augusta. 

Mr. J. T. Chambers stated that although there was no 
doubt in his mind as to the advisability in use of the low 
pressure turbine by the central station, yet he believed that 
the paper had not considered the steam necessary for op- 
eration and the wear on the blades due to the moisture in 
the steam. In reply to this subject the author of the paper 
stated that he did not believe that the steam used by 
auxiliaries would amount to more than 5 or 6 per cent in 
low pressure turbine installations. He further stated that 
in the construetion of buckets, there was found very little 
wear due to moisture. 

Mr. E. C. Deal asked what would be the result when 
running at full load and operating both low and high pres- 
sure turbines if the vacuum be lost? Second, is it eustom- 
ary to so arrange the steam connection that a low pressure 
turbine can be operated as a high pressure machine, and 
if so, what is the method of preventing too much steam 
taken by the low pressure turbine. Third, if buckets are 
lost on a high pressude turbine what would be the result 
in the operation of the low pressure turbine when. the 
steam passes directly from the high pressure to ihe low 
pressure? 

In reply to these questions the author first stated that 
if the vacuum is entirely lost all the power of the turbine 
is lost. He stated that this is the advantage of using a 
mixed pressure turbine, because if the vacuum is lost the 
mixed pressure turbine will carry the load. Second, in 
regard to the use of high pressure steam, he advised that 
with a mixed pressure turbine the same machine can be 
used with different nozzles. It is altogether possible to 


admit high pressure steam into a mixed pressure turbine 


and no trouble is caused thereby. In regard to the loss of 
buckets, it was the opinion of the author that it would be 
no worse in the high pressure than in the low pressure. 
Mr. J. H. Adams, of Augusta, asked what the velocity of 
steam and what the wear on the buckets would be. The 
author of the paper stated that the velocity of the steam 
in the low pressure turbine could not be any higher than 
a high pressure turbine working under the same vacuum. 
Third Session. 


The third and last session open to all members was 
opened Wednesday morning at 10 o’clock. One of the 
papers scheduled for this session entitled, “Ice Making as 
Associated With Central Stations,” by Burdett Loomis, Jr., 
of the Ware County Light & Power Company, Waycross, 
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Ga., was not presented on account of the inability of the 

author to be present or send the paper. ‘The first paper 

therefore, to be taken up was entitled, “Electric Heating 

Utensils,” by L. L. Warfield, of the Westinghouse Electric 

& Mfg. Co., of Atlanta. An abstract of this paper follows: 
ELECTRIC HEATING APPARATUS. 

The question of properly protecting resistors from oxid- 
izing influence is one which has been given little attention 
until very recent times. In the case of the sad iron, the 
protection of the resistor is best effected by the use of a 
very thin flat resistor element wound on a thin mica form 
and insulated on both sides by the same} Material. This 
form is then clamped while hot hetween. heavy i iron plates, 
one of which provides the ironing surface, under a pressure 
of many tons. 

The same general idea has been applied successfully in 
the design of water heaters, dise heaters, toasters, and other 
small stoves. Small water heaters and units for coffee 
percolators, tea pots, etc., are made in the form of small 
discs or bent into cylindrical shapes to provide additional 
radiating surface or to fit the vessels with which they are 
used. For heating large volumes of water or other liquids, 
a popular form of heater is constructed along the same 
lines except that instead of being a dise or cylindrical 
shape, it is for convenience in handling, made from flat- 
tened copper tubing in which the flat resistor elements are 
assembled under pressure. For heating tanks of water, 
large hospital sterilizers, glue cookers, cuffee urns, ete., or 
any form of liquid heater, the units are mounted in stand- 
ard pipe, usually 2 inches, of suitable length and connected 
at either end with ordinary pipe connections to the main 
reservoir containing the liquid to be heated. These heaters 
are arranged for two or three heats as desired by series 
multiple connection of the resistors and the maximum 
wattages range from 1500 to 7500. One of the most suc- 
cessful applications of this type of heater is found in the 
water sterilizer for hospital service. 

Other particularly desirable applications of the sealed in 
and brazed types of heaters are found in the frying pan, 
chafing dish, glue pots and soldering pots. 

Electric cooking in the home, so long looked upon as a 
form of dissipation only to be indulged in by the very rich, 
is beginning to be at ‘least not uncommon. The utility 
toaster stove, the chafing dish, coffe percolator, dise stove, 
tea kettle, frying pan, small water heaters and many other 
small devices are being manufactured and sold in constantly 
increasing quantities, 
* DISCUSSION. 

The discussion of Mr. Warfield’s paper revealed a special 
interest in current consuming devices by all of the members. 
Valuable suggestions were brought out in connection with 
the operation of the various devices and the value of each 
to a particular section given. Mr. W. R. Collier, of the 
Georgia Railway & Electric Co., Mr. Thomas W. Peters, 
of the Columbus Railroad Company, Mr. Callender, of the 
General Electric Co., Mr. Geo. K. Hutchings, of the Co- 
lumbus Power Company, Mr E. C. Deal, of Augusta- 
Aiken Railway & Electrie Company, took part in this 
discussion. 

Mr. W.. BR. Collier presented a written discussion in 
which he took up some vital points in connection with the 
renewal and maintenance of electric heating devices. He 
stated that the rapidness and the ease of repair had not 
been given:as much thought as it deserved. There are many 


SOUTHERN ELECTRICIAN. 


types of electric heating apparatus now on the market 
that have to be sent to the factory for repairs, and this 
works a very great hardship on the central station and 
customer. When the customer desires repairs she is equally 
anxious that the device be returned at once. A wait of a 
week or so is objectionable. Mr. Collier stated that from 
his experience and observation he believed that the ma- 
jority of repairs on heating apparatus were of a minor 
character, and the percentage of repairs on heating ele- 
ments comparatively low. The greatest number of repairs 
seemed to be confined to broken attaching jacks, broken 
attaching plugs and cords. He expressed the opinion that 
in the case of the flat iron where the cord is subjected to 
rough usage, that manufacturers put more thought in the 
design of the cord and the attaching plugs. The plug of 
heating apparatus should not be of poreelain, mica or 
hard rubber would serve better. 

Mr. Collier dwelt particularly on flat irons, on account 
of the fact that more of these devices are sold than any 
other one heating device. Further, what applies to irons, 
applies to a certain extent to other household electrical 
apparatus. He called attention to another question, namely 
free repairs, and stated that druing the year 1910, the 
total cost of repairs on flat irons and other heating appa- 
ratus done by the Georgia Railway & Electric Company 
of Atlanta, amounted to only about $100. The question 
therefore presented itself as to whether or not it would be 
a good policy for the company to repair free of cost, elec- 
trical heating apparatus used by its customers. This could 
be done not only from an advertising standpoint, but from 
the standpoint of keeping the apparatus connected. 

Mr. Thomas W. Peters stated that the Columbus Power 
Company had found that the most effective method of 
placing devices was by personal solicitation. Irons are 
sold at a price which insured enough profit to carry the 
account without any loss. Ninety per cent of the heating 
devices placed on trial remained sold and often provisions 
are made for a long time payment. It was his opinion 
that a revenue of $3.00 on an ordinary 6-pound iron will 
pay considerable money on the investment. The results of 


experiments with the use of electric irons by washer women 


were given. The company wired eight houses limited to 
three openings, furnishing a complete installation of lamps 
and one 6-pound iron. Service was placed through a 15- 
cent prepayment meter. The rate was arranged as follows: 
10 cents for current, and 5 cents for payment of wiring 
andiron. This plan did not work as successfully as was ex- 
pected, due to the high cost of the service. It is believed 
that if a smaller rate was charged, it would be more suc- 
cessful. Mr. Callender of the General Electrie Company, 
referred to free renewals, stating that he could see no reason 
why free renewals could not be made, as he had looked into 


‘the matter carefully and found that such repairs were very 


slight with all companies. He mentioned one company, the 
Athens Railway & Electric Company, that is pursuing this 
plan successfully. es 

Mr. L. L. Warfield, of the Westinghouse Electrie & 
Mfg. Company, stated that central stations were ,pushing 
the flat iron too hard and should look to other devices. He 
mentioned the use of the baker’s oven, a chafing dish, a 
coffee percolator, and a toaster stove. 

Mr, George K. Hutchings, of Columbus, brought up the 
difficulty of selling expensive pieces of apparatus of the 
nature of the different heating devices. He mentioned the 
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use of a fireless cooker and stated that considerable econ- 
omy could be affected by its use. In reply to Mr. Hutch- 
ings on the high cost of heating devices, Mr. Callender 
stated that central stations should not blame the manu- 
facturers for the cost of heating devices, for the only way 
to reduce them was to sell them in large quantities. 

Mr. E. C. Deal referred to Mr. Callender’s remarks on 
the price of heating apparatus, stating that he had found 
through experience that in order to introduce apparatus of 
this nature it was necessary to sell it at approximately cost. 
In some eases it is necessary to expend money to such an 
extent that it becomes a losing proposition for a_ short 
period. He suggested that manufacturers make a special 
effort in the way of selling devices at a very close margin, 
as this would help the central station in starting the de- 
vices and in turn help manufacturers in introducing their 
apparatus. Mr. Deal agreed with Mr.: Collier in regard 
to the question of free renewals, but did not think it would 
be necessary to determine upon a policy by which all re- 
pairs on heating devices should be made. A small charge 
to cover the cost should be arranged, special attention being 
given so that the customer would not be troubled while the 
damaged article is being repaired. 

IMPORTANCE OF WAVE FORM TO CENTRAL STATION OPERATION. 

This paper was prepared by Mr. Montford Morrison, 
of Atlanta, and read by Mr. W. R. Collier. An abstract 
is as follows: 

In the beginning, when alternating currents were first 
treated and experimented with, they were defined as merely 
positive and negative impulses occurring alternatively, the 
wave theory not being considered. But as the science pro- 
gressed it was found that, regarding difference of potential 
and time, the current occurred in the form of a wave, and 
from a mathematical calculation, it was decided that this 
wave followed the law of sines, and hence the wave repre- 
sented simple harmonic motion and was therefore a sinu- 
soid. 

But soon it was found that graphic representation by 
a simple line curve did not, in many cases, suffice. It was 
found that two alternating currents of equal so called 
effective voltage and of the same period may have quite 
different effects on a system. ‘This phenomenon must there- 
fore be accounted for. It is known now that for the light 
effect from are lamps, the peaked curve is greatly inferior 
to flat, broad form, also it is known that certain wave 
forms effect the efficiency of motors. More lately it has 
been found that large amplitudes of the high harmonies 
cause resonance phenomena, which may become of greater 
danger in cable lines and the effect of these higher harmonies 
may be to even change the frequency of the circuit which 
would lead to unbearable conditions. Integrating watt 
meters and, as a matter of fact, all instruments and appa- 
ratus that depend upon the inductive effect of the current, 
are influenced by the amplitudes of these higher harmonies. 
It was from these occurrences that the problem of formu- 
lating these waves having harmonics other than the funda- 
mental present, and with this problem solved, we may at 
once determine the undesirable components and eliminate 
them. It has now long since been known that the iron loss 
in a statie transformer is dependent upon the form of the 
wave of electrical pressure which is applied to its primary 
winding, because the form of this wave, with the constants 
of the transformer, determine the wave of magnetic flux 
produced in the core. 


Many investigators have s;ent meh time to show the 


‘effect of wave form on the life of incandescent lamps. 


Others have gone more deeply into the effect on are lamps, 
and still others have treated with the effect on motors. 
One of the first steps to improve wave form was taken in 
the field of direct current engineering, when simple pul- 
sating currents were overlapped to form a straight line. 
Many thousands of dollars have been spent in trying to 
improve the shape of the wave in generators. But the 
generator is not always responsible for the wave shape. 
Each individual line, every different load, tends to change 
the wave shape, and since it is in the generator in a de- 
sirable form, any change is for the worst. Thus it can 
‘be appreciated that it is of vital importance to the efficient 
operation of the central station to know ‘the wave shapes 
in their systems, that they may improve, where possible, 
the undesirable. 

In the June issue of the SouTHERN ELECTRICIAN will be 
found an article relating to this subject by Prof. F. B. 
Davenport, under the heading of “Determination of the Emf 
and Flux by the Harmonic Instrument.” Also in the 
August number of the same Journal you will find an 
expanded form of the even harmonic discussion by myself, 
under the heading of, “Mechanical Integration of the Emf 
When Even Harmonies are Present.” 


EXECUTIVE SESSION. 


After the reading of the above paper, the mem- 
bers went into executive session, at which time the 
report of the nominating committee was read and the 
election of officers held. The following are the officers 


Mr. Wm. Rawson Couturier, PRESIDENT, GEORGIA SECTION 
No Ee lea. 


who will have charge during the coming year: President, 
W. R. Collier, of the Georgia Railway & Electrie Company, 
Atlanta; Vice-President, E. C. Deal, of the Augusta Rail- 
way & Electric Corporation; Executive Committee, R. P. 
Mayo, O. A. Farrar, and M. L. Sperry. The Secretary and 
Treasurer is to be appointed by the president. After 
President Bleecker turned over the. duties of the presi- 
deney for the next year, Mr. Collier delivered fitting re- 
marks of appreciation for the honor just given him, and com- 
plimented in many ways the work of President Bleecker 
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and expressed the hope that the results of his administra- 
tion would be equally as profitable. 

The papers in connection with this report have only 
been briefly abstracted. They are published in printed 
form and may be secured by those interested through ap- 
plication to T. W. Peters, Columbus, Ga. 


Mr. E. C. Deau, Vicz-Presment or GEoRGIA SECTION 
Nee Lis A. 


SOCIAL FEATURES. 


The social features of the convention were well planned 
and executed. Every one express themselves as royally 
entertained and left Columbus with a strong feeling of 
indebtedness to their royal hosts. The social events in- 
cluded an informal reception at the Muskogee Club on 
Tuesday evening, where a number of local people were 
invited to meet the guests. On Wednesday afternoon a 
trip to Goat Rock was the closing social feature and a 
most successful and appropriate ending for the convention. 
A special train was furnished and a picnic lunch and other 
refreshments served on it by the following manufacturing 
companies: General Electric Company, Western Electric 
Company, The Westinghouse Electric & Mfg. Company, 
The Allis-Chalmers Company, and The Electric Storage 
Battery Company. Upon the arrival of the train at Goat 
Rock, the party was in the hands of the Hardaway Con- 
tracting Company and the Stone & Webster Engineering 
Company, and shown the details of construction in con- 
nection with the large dam now being completed at that 
point. 

As announced in the October issue, a rejuvenation of the 
Sons of Jove was held at Columbus, and thirteen candidates 
initiated. ‘The rejuvenation was in charge of Mr. L. §. 
Montgomery, manager of the National Metal Molding Com- 
pany and statesman from Georgia. Much cerdit is due Mr. 
Montgomery for his enthusiastic work at this convention 
for the results shown in the personnel of candidates indi- 
cate that he is a firm supporter of quality in the order 
rather than numbers. The initiated included a large num- 
ber of the executives of the various central stations repre- 
sented at the convention. This is Mr. Montgomery’s second 
rejuvenation during his year as Statesman, and those who 
have been intimately connected with his work can vouch 
that his excellent record has been entirely due to his en- 
thusiasm and hard work for the furtherance of the good 
work to be accomphshed by the order. 
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Illuminating Engineering Society 
Convention. 


The attendance at the fifth annual convention of the 
Illuminating Engineering Society, held at Chicago, Sept- 
25 to 28, was about 275. Of this number over one half 
were members of the society, the remaining number in- 
cluding guests and ladies. The number is decidedly signi- 
ficant as indicating the general interest in the work of the 
society, not only by members but by others closely asso- 
ciated with illuminating engineering. Through the report 
of the committee on progress and the discussion on this 
report, the advancement during the year in .systems of 
lighting indicated particular progress in the use of systems 
of general illumination supplemented by local illumination 
where necessary. Under the old plan in factories and in- 
dustrial establishments, it hag been the practice to use a 
drop light with an opaque reflector over the special object to 
be illuminated. The tendency to-day is to get away from 
the localized system of illumination .and modern factories 
are illuminated in an entirely different way placing greater 
strength on general illumination, even when greater cost 


-is entailed. 


The program was decidedly interesting, all of the papers 
being thoroughly discussed and many features brought out 
not covered in them. The order of proceedings at the con- 
vention was as follows: 


Presidential address by Dr. A. E. Kennelly on “The 
Relations of Physico-Physiologieal Research to Illuminat- 
ing Engineering;” report of committee on nomenclature 
and standards, Dr. A. C. Humphries, chairman; report of 
committee on progress, Dr. Louis Bell, chairman; sympo- 
sium on illuminating glassware, by Messrs. A. J. Marshall, 
L. W. Young, G. H. McCormick, F. L. Godinez and Bassett 
Jones, Jr.; “The Manufacture of Glass from the Viewpoint 
of the Illuminating Engineer,” by Mr. E. H. Bostock; “An 
Analysis of Requirements in Modern Reflector Design,” by 
Mr. F. L. Godinez; “Recent Small Gas-Lighting Units,” by 
Mr. F. H. Gilpin; “Flames Carrying Electrie Current,” by 
Mr, C. F. Lorenz; “The Production and Form of Natural 
Gas from the Illuminating Engineer’s Standpoint,” by Mr. 
G. S. Barrows; “Recent Developments in the Manufacture 
of Incandescent Lamps,” by Mr. J. E. Randall; “The New 
Quartz-Tube Mercury-Are Lamp,” by Mr. George C. Keech; 
“The Law of Conservation as Applied to Illuminating Cal- 
culations,” by Dr. A. S.. McAllister; “The Photometry of 
Lighting Units of High Intensity,” by Messrs. George H. 
Stickney and S. L. E. Rose; “Photometry at Low Inten- 
sities,” by Dr. Louis Bell; “Evaluation of Lamp Life,” by 
Messrs. P. S. Millar and L. J. Lewinson; “Distribution of 
Luminosity in Nature,” by Dr. H. E. Ives; “Light Distri- 
bution—Its Influence Upon Illuminating Efficiency and 
Visual Acuity,” by Mr. A. J. Sweet; “Resume of Legisla- 
tive Enactments on Illumination,” by Mr. E. L. Elliott, and 
“Selling Illumination,” by Mr. F. B. Rae. 

The entertainment features provided for a two-hour 
automobile ride on Monday, Sept. 25, for the ladies. On 
Monday evening a reception and dance was held at the 
Congress Hotel. On Tuesday afternoon an automobile ride 
with light refreshments at the South Shore Country Club 
took place. On Wednesday afternoon the delégates were 
taken in various places of engineering interest, ending 
with a theater party, for the visiting ladies, 
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Questions ana Answers from Readers. 


We invite our readers to make liberal use of this department for the discussion of questions as well as for ob- 


taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 


to any particular style. 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 


opinion or fact in discussions. 


All published matter is paid for. 


This department is open to all. 


OPERATING COSTS OF UNITS. 
Editor Southern Electrician: 

(253.) I would like to obtain reliable data comparing 
the monthly operating costs of a gas engine, a steam engine 
and a motor, each operating under average load conditions. 
Let me put the matter in this form: What are the compara- 
tive costs of operating each of the above units at 50% load 
factor for 260 hours a month, each unit to be rated at 25 
horsepower? In the case of the gas engine the fuel is to be 
purchased per 1,000 cubic feet, and with the motor, electric 
energy purchased by the k. w. hr. Further, what will be 
average costs of the unit together with installation charge? 


With steam engine, the boiler is not included, and with . 


electric motor, wiring to be considered from main cut-in 
100 feet. iC. E. D. 

COMBINED COST OF POWER AND LAMP RENEWALS. 
Editor Southern Electrician: 

(254.) Kindly publish in the Question and Answer De- 
partment of your paper, a formula for obtaining the com- 
bined cost of power and lamp renewals per 1,000 hours, 
for a 40 watt Tungsten lamp. Also explain what this same 
cost per 100,000 Lumen Hours means. In some lamp eata- 
logues I have seen this cost also given per 1,000 candle- 
hours. There must be a difference, therefore please explain. 


K. J. B. 
WHY DID FUSE BLOW? 
Editor Southern Electrician: 

(255.) <A difficulty has come up in our plant which 
causes me to suggest that some reader of THE SOUTHERN 
ELecrrician familiar with the details of transformer oper- 
ation together with the troubles often met, should take up 
this question. A series of “don’ts” and the reasons why 
in connection with installation and operation of station and 
line transformers would be of most interest to the station 
man. My ease was this: Our station transformer has a 
fuse protection of 50 amperes, when the engine is shut 
down the lights go out as the engine slows down, but the 
fuse is blown when ready to start again. The transformer 
voltage is 1,100 to 110. Kindly explain the cause and 
reason of fuse blowing and give other information suggested 
above. If there is a book giving electric station operating 
details, suggest it. L. H. 

SINGLE PHASE VS. THREE PHASE MOTORS, 
Editor Southern Electrician: 

(256.) Kindly advise through the question and answer 
department as to the advisability of installing a single phase 
induction motor instead of a three phase induction motor 
on a system, where both single phase and three phase dis- 
tribution is available. Also give some information from 
cases where this has been tried out and definite conclusions 
arrived at.* Kindly furnish information also to show which 
is the more economical and why. Is there a possible limit 
of size of single phase motors to use above which three 
phase should be used? If so, what is it? H.A.B. 


LIGHTING LAYOUT FOR A COTTON MILL. 
Editor Southern Electrician: 


(257.) I would appreciate information on a proper 
layout for lighting a cotton mill using Tungsten lamps. 
For an illustration, suppose a weave room be given 160 feet 
long by 60 feet wide, with ceilings 12 feet high, the room 
located on second story of a four-story mill and the con- 
struction, including windows, etc.,. being standard mill de- 
sign. The windows are provided with shades made of: un- 


bleached cotton cloth and the ceilings are whitened, also - 


the walls down to about five feet from the floor, where there 
is a slate color wainscoting. The looms for this room are 
driven from the room below through belt-holes in the floor. 
The room below has exactly the same layout and same 
equipment, doing the same work, but with belt alleys and 
shafts to obstruct illumination. Cloth 28 to 52 inches is 
manufactured on both floors. 

Kindly furnish a layout of lighting for each of the weave 
rooms mentioned, giving the watts per square foot of space 
or the method of rating this kind of illumination. Also 
mention height above floor that lamps should be hung, also 
the size of lamps, as well as type of the reflector. 

Lew 


Free Lamp Renewals, Referring to Mr. 
Rakestraw’s Reply to Question 204. 


Editor Southern Electrician: 


On looking through some back issues of SOUTHERN 
ELECTRICIAN I notice that Mr. Rakestraw’s opinion on free 
lamp renewal policy published on page 161 of the April 
number practically coincides with mine, as expressed on 
page 40 of the July issue. As regards the latter part of 
his answer, I am very interested:in his suggestion of a 
touring renewals crew removing all consumer’s lamps at 
recular intervals. I should be glad to hear whether this 


system has been at all widely adopted, and if so, with — 


what results? 


Why are 3.1 watt metallized filament lamps recom- ~ 


mended? Doubtless these are superior to the ordinary 
carbon filament lamp in every respect and are sufficiently 
robust to stand transport and return on the touring wagon. 
Further, they do not subject the central station to such a 
loss of revenue as would be the case if metallic lamps were 
used, but from the consumer’s standpoint, the latter should 
certainly be supplied. Surely a 3.1 watt metallized lamp 
cannot be called a high grade lamp of this type? A spe- 
cific consumption of 2.7 watts per ec. p. should be quite 
obtainable. Ren idee 

Assuming, however, that metallic filament lamps. are 
actually supplied, on the principle that a satisfied eustomer 
is a certain earnest of extended demand, these cannot be 
taken back to the testing room at the end of each year or 
quarter without a very high percentage of breakages, the 
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filament being very brittle after it has been in use for 
a time. A considerable compromise thus appears inevi- 
table: either the consumer must pay two or three times as 
much for current as need be the case, or the station must 
suffer heavy losses by breakage in return transit; or the 
otherwise desirable and business-like scheme suggested must 
be abandoned. Further details of the practical working of 
free renewals schemes as adopted in America would be very 
acceptable to the writer and, doubtless, to many other 
readers of this journal. Cecit Toonz, England. 

[These comments have been submitted to Mr. Rake- 
straw in advance of publication, and we are fortunate 
to have further valuable suggestions from him. These re- 
marks are presented below. In this connection, all central 
station readers are requested to give this subject careful 
thought and send SouTHERN ELECTRICIAN their schemes for 
handling free renewals. This material will appear in these 
columns and should prove both interesting and instructive. 
Let us have not only actual schemes, but suggestions for 
such.—EDITor. | 


Further Remarks on Question No. 204. 
Editor Southern Electrician: 


Mr. Toone, of England, has made certain queries and sug- 
gestions in regard to my answer to the above question, as 
published in the April issue of the SouTHERN ELECTRICIAN. 
My experience in central station work has not included a 
large number of companies, and therefore I cannot state 
what is the practice of companies in general. The Alle- 
gheny County Light Company, supplying the city of Pitts- 
burg and surrounding Boroughs with a total population of 
about 500,000, use the touring wagon for lamp renewals 
in their centrally located territory, but persons living in 
the outlying villages have to go to the sub-stations for 
renewals. The company with which I am now employed 
use no wagon at all, but require customers to bring the 
lamps into the office. Of these two plants, I consider the 
former the more satisfactory, for reasons previously stated. 

As to lamps, I believe that the 3.1 watt metallized fila- 
ment lamp is the most efficient type which can well be used 
at present for free renewal purposes. Mr. Toone has ans- 
wered his own question, when he refers to the rugged con- 
struction of the metallized filiament, and to the brittleness 
of the metallic filiament after having been in use. In an 
article written some time ago for another periodical, I said 
“free renewals of the metallized lamp cost about one-half 
to three-quarter cents per K. W. H., and just that much 
more has to be added to the selling price. If the tungsten 
lamps were not so fragile and liable to be broken by care- 
lessness, they could be supplied on exactly the same basis, 
but it would be necessary to add two or three cents per 
K. W. H. to cover the expense.” 

It is evident that there would be a good deal more 
breakage of the metallic filiament lamps than there is at 
present, if free renewals were given, as customers would 
not use the same degree of care in handling them and it 
would be necessary to add possibly four or five cents per 
K. W. H. to cover the total cost of supplying tungsten 
lamps. Another important item to be taken into account 
in considering free renewal of these lamps is that of theft. 
Everything considered, I believe it much better to allow the 
customer to supply his own tungsten lamps. 

Mr. Toone emphasizes the importance of looking at this 
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question from the consumer’s standpoint. It seems to me 
that the central station can best serve the consumer by fur- 
nishing high efficiency lamps at about cost and encourage 
their use in every way possible If this is done, it will be 
found that in a short time the majority of the stores and 
business houses will be glad to put them in, and while the 
use of these lamps has not as yet extended generally into 
the residence field of lighting, yet there are indications that 
it will soon do so. Our company have at present some~ 
thing like 2,000 tungsten lamps in residences, on the flat 
rate system with the Excess Indicator with very good results. 
A. G. RAKESTRAW. 


Discussion on Starting Induction 
Motors, Ans. to Ques. No. 226. 


Editor Southern Electrician: 


In the answers to Question 226, appearing on pages 
119 and 120 of the September issue of Southern Electrician, 
no mention was made of the primary resistance method 
nor the star-delta switch method of starting squirrel cage 
induction motors. Both of these methods have their ap- 
plication and though they are used with small motors, they 
prevent flickering of lights when on lighting cireuits and 
keep down the starting current. 

The first method consists of using a primary resistance 
starter, which is a simple device and particularly applicable 
to two and three phase squirrel cage motors of small 
capacity starting under light load. Non-inductive resistance 
is arranged in two phases of the primary cireuit for either 
two phase or three phase motors. Sufficient resistance is 
provided to give the motor from 40 to 50 per cent of the 
line voltage when the circuit is first closed. At this voltage 
the motor will develop sufficient torque for the average 
condition of starting under light loads. The resistance is 
so proportioned and has sufficient capacity to permit of 
starting the motor under partial load conditions, requiring 
from 65 to 75 per cent of the line voltage at the motor 
terminals to start, and taking from the line a current about 
21% to 3 times the normal full load current of the motor. 

While the current taken from the line, when starting 
with the resistance method, is somewhat greater than that 
taken with the compensator method, the power factor of 
the combined resistance-starter and motor is higher than 
that of the combined compensator and motor. The wattless 
current is about the same for the two methods, the line 
disturbance being somewhat greater for the larger sizes. 
The cost is also lower. Care must be exercised while start- 
ing the motor, to prevent cutting the resistance out of 
cireuit too rapidly at first. The torque developed by squir- 
rel cage motors when starting is low at first, but increases 
as the motor speeds up. 

The star-delta method consists in arranging the winding 
of a 3-phase squirrel cage motor so that it can be connected 
in star for starting and delta for running. When connected 
in star, two sections of the primary winding are in series 
across the full line voltage, while in the delta connection 
only one section is across the full line voltage. On starting, 
therefore, the current is considerably lower, due to the 
higher impedance of the motor cireuit, two sections of the 
windings being in series. After the motor has come up to 
speed the connections are changed to delta and each section 
of the winding gets its full rated voltage. This method of 
starting is essentially applicable to smaller motors and the 
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double throw drum type switch is very simple. In ap- 
pearance this is similar to an auto-transformer starter as 
the mechanism is immersed in oil and enclosed in a sheet 
iron tank. .The operating lever is also similar and is so 
arranged that it is necessary to move to the starting posi- 
tion and pass quickly over the “off” to the running posi- 
tion. Running fuses which are short-cireuited on starting 
are usually provided, mounted on the back of the enclosing 
tank. GeO. J. KIRCHGASSER. 


A. C. Wiring System. Ans. Ques. No. 227. 


Editor Southern Electrician: 

There seems’ to be an opportunity, according to the 
conditions of question 227, for a layout that would be 
simple, reliable and economical.. I would not advise the 
use of a four-wire system, as I fail to see where it would 
be of advantage in this case. The feeders should run to 
pannels in the different parts of the building and the mains 
to adjacent motors. In some cases where several motors 
drive machines operating as a unit, it is of advantage to 
supply all motors from the same feeder pannel. 

In regard to lighting, I would advise the use of a 110- 
220 volt, three-wire system something as follows: 


440 440 


440 


ARRANGEMENT OF TRANSFORMERS AND CIRCUITS. 


This gives three, three-wire circuits which can be easily 
balanced. The three neutrals may also be grounded. 
C. L. Haywarp. 


Delta vs. Y Connections for Trans- 
formers. Ans Ques. No. 236. 


Editor Southern Electrician: 

In the above query the inquirer invites entrance into a 
field of discussion in connection with which so much has 
been written in the past that it is searcely possible to do 
more than act as a mouthpiece in voicing the statements of 
others. Nevertheless, the importance of the subject is 
sufficient to warrant repetition. The general custom at 
present is to employ the delta connection for both the 
high and low tension windings of transformers operat- 
ing at moderate potentials, that is up to, say, 22,000 or 
possibly 33,000 volts. At higher voltages both delta and 
star high tension connections are in favor, with the low 
tension windings connected in delta. The star connection 
for the high tension side possesses an advantage over the 
delta, in that it puts less strain on the high tension coils, 
and likewise, by grounding the neutral, limits the potential 
between primary windings and ground to 1/\/3 times the 
line voltage. 

Star connection for both primary and secondary wind- 
ings is not considered good practice, although it has been 
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used with more or less success in several imporiant instal- 
lations. 
potential balance across the phases is very unstable, due 
to the shifting neutral point. The conditions existing be- 
ing very much similar to those which obtain in the case of 
two transformers connected in series, and whose tendency 
toward unbalancing is well known. This unbalancing may 
produce enormous rises in potential above those for which 
the transformer is designed, thus resulting in a breakdown 
of the insulation. Aside from conditions arising. during 
normal operation, these troubles may be precipitated by 
various other causes. 
phases in succession between the generating system and a 
single bank of step-up transformers supplying a transmis- 
sion line, before opening the high-tension or secondary cir- 
cuits, and from numerous other causes apt to be met with 
in practice. 
DELTA SEc. 


DELTA PRI. 


Fig. 1. Open Deira or V TRANSRORMER CONNECTIONS. 


In the case of small transformers for high tension serv- 
ice, particularly of three-phase type, it is customary to 


. employ star connected high-tension and delta connected 


low-tension windings, on account of constructive advan- 
tages and economy in first cost. Aside from the above 
mentioned features favoring delta connected apparatus 
there is also the advantage that in case one of a bank of 
delta connected transformers becomes disabled, due to 
ground or burn-out it may be entirely disconnected from 
the circuit, letting the two remaining transformers carry 
the load. This they will do at normal potential and up to 
about 60 per cent. of the original bank capacity. In the 
case of a three-phase transformer thus disabled it is neces- 
sary to short-circuit both high and low tension windings 
upon themselves after their disconnection from the circuit. 

The above method of connecting up two single-phase 
transformers or two phases of a three-phase transformer, 
constitutes the V connection in Fig. 1. Here again we 
have the condition of two transformers in series with the 
attendant possibility of potential unbalance. This feature 
constitutes the principal objection to the V system of oper- 
ation. A much preferable method, in case middle taps are 
available on both the high and the low tension windings of 
fone transformer, is to connect them in T, as per Fig. 2, 
With equal transformation ratios on the two transformers 
the potential across two phases of the line will exceed that 
of the third phase, however, as will be evident from a econ- 
sideration of the relations. This unbalancing is not enough 
to be of serious consequence in temporary service. 


Fig. 2. T ConnECTIONS FOR TRANSFORMERS. 
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The prineipal objection to this system is that the 
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Assuming that the transmission voltage has been fixed, 
the transformers of a bank of three single-phase units will 
each carry full line current and 1/\/3 (58 per cent.) times 
full line potential if connected in star; and full line poten- 
tial with 58 per cent. of the line current if in delta. On 
the other hand suppose that the transformer equipment is 
on hand and the line voltage is to be governed by the sys- 
tem of connecting employed. Then for a given power out- 
put, the current in the individual transformer windings will 
be the same with either star or delta connections, since in 
the case of the delta connection the line current is 1.75 
times the line current with star connection for the same 
output (the star voltage being 1.73 times that of the delta 
system). The current per winding of the delta connected 
transformers is but 1/\/3 times that of the line; hence 
equal in value to the line current with star connection of 
the same transformers. C. C. HOKE. 


Discussion on Loading Transformers. 
Ans. Ques. No. 240. 


Editor Southern Electrician: 


In looking over the answers to question No. 240 by Mr. 
Hayward and Mr. Broward, I note that they are contra- 
dictory and somewhat short, I will therefore endeavor to 
make the matter clearer. Mir. Hayward states that if the 
sizes are not the same there will be a difference in the load 
taken by each while Mr. Broward states that the load will 
be the same irrespective of size. Mr. Broward further 
states that at increased load the smaller one takes current 
from the larger ones because of increased voltage drop 
and therefore makes the total capacity of the three to be 
even less than three times the smaller one. A little careful 
consideration of the theory involved will show that this 
last statement cannot be true, as I shall presently show. 


The division of load depends upon the regulation of 
the transformers and it might be well to write the manu- 
facturers as Mr. Hayward suggests, but we may very well 
assume that they have the same characteristics (including 
regulation) as Mr. Broward’s discussion is based upon this 
assumption and as it agrees fairly well with the probable 
facts. If the regulation is the same in each ease the voltage 
drop at full load will be the same and is given by the 
equation E=-IZ, where E is the voltage drop, assumed 
equal in all three cases, I the full load current which is pro- 
portional to the respective sizes, and Z the combined im- 
pedance of the primary and secondary windings which is 
inversely proportional to the respective sizes since the value 
of E is the same in each case. 


We will assume that the transformers have a full load 
eapacity of 100, 200, and 400 amperes respectively and 
that the drop at full load is 2 volts. Then E=—2=—I1Z 
—IaZa —=IbZb —IeZe where Za is the impedance of the 
smallest one, Ia is its full load current and the subscripts 
b and ¢ refer to the other two transformers. From this we 
find that Za—.02; Zb—=.01 and Ze=—.005. 

Since the ratios are understood to be the same, the 
secondary voltages are the same at no load. Let the prim- 
ary voltage be 2000 and the secondary voltage at no load 
be 100, then the secondary voltage at full load is 100 — drop 
and must be the same in each case since they are connected 
in parallel by lines of practically negligible resistance. 
Therefore if 100 —IaZa—100 —IbZb—100—lIcZe, it 
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is evident that IaZa==IbZb=—IcZe and substituting the 
values for Z, .02Ia=01Ib=—.005Ic which shows that the 
currents are inversely proportional to the impedances and 
therefore directly proportional to the capacities. 

The total load is Ia-++Ib-+Ie and from this equation 
and the one just given we can calculate the currents for 
any load. At half load of 350 amperes, the loads of the 
three will be 50, 100 and 200 amperes respectively; which 
values will agree with both the equations Ia + Ib+ Ic= 
350 and IaZa=IbZb==IcZe. If we assume that the 
eurrent of one transformer could become less than its 
proper share and the others become more, it is evident that 
the drop in the lightly loaded one will become less than 
the others, which is impossible since the terminal voltage 
(100—drop) is the same in each case. Also if Mr. Brow- 
ard’s second statement were true the terminal voltage of 
the small one at no load and therefore no drop, would be 
less than that of the loaded ones since it could not take 
current from them unless its voltage were lower. It can 
be easily seen that this is impossible because the terminal 
voltage rises when the load is reduced, because of the 
lessened drop. The three will automatically strike a bal- 
ance when each has its proper share since any increase of 
load will reduce the terminal voltage because of the in- 
creased drop. 

It is quite possible, as Mr. Hayward suggests, that the 
regulation will not be the same and we will therefore 
assume that the smaller transformer drops three volts in- 
stead of two on full load. Our equations will then read 
.03Ia —.01Ib —.005Ic. And Ia-++ Ib-+Ic= 350, at half 
total load, as before. Solving the equations we get, Ia= 35 
Ib —105 and Ice— 210. Thus we see that the load on the 
smaller one will be less than its share (50) instead of 
greater as Mr Broward states, since it is to to be expected 
that the regulation of the smaller ones will not be so good 
as the larger. There is only one way that a transformer 
can be made to take current from others in parallel with it 
and that is by decreasing its terminal voltage at no load, 
either by changing the ratio of turns or by connecting a 
boosting transformer between them. Where transformers 
have been repaired at local repair shops there is a good 
chance that such change of the ratio will be accidentally 
made and it is always well to test for same since the cross 
currents are wasteful of energy. 

When the resistance of the connecting bus is not neg- 
ligible, we may consider the bus as part of the transformer 
leads and the same theory holds in this case also. How- 
ever, in this case the distribution of load is affected some- 
what by the way the eut-ins are made, there being a 
tendency for most of the load of a cut-in to be taken by the 
transformers nearest to it. If a transformer has more than 
its share of the load either because of superior regulation 
(low value of Z), or because it is nearest to a large cut-in, 
there will be a tendency to balance the load, for as the 
resistance increases with temperature and the temperature 
increases with current the drop will increase faster than it 
would if the resistance were absolutely constant, and will 
thereby lower the terminal voltage. Thus we see that all 
the phenomena considered are more or less favorable to 
the operation of transformers in parallel. 


Generator Voltage, Ans. Ques. No. 243. 


Referring to the latter part of Question No. 243, in the 
September issue, the voltage of a generator is given by the 
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equation, H— KMN, where M is the field strength, N is the 
speed, and K is a constant depending on the number of 
turns, ete. Since the value of M depends on that of E and 
since there is no equation giving their exact relation, it is 
not possible to predetermine the voltage at 600 revolutions 
with any degree of accuracy, but it is certain that the volt- 
age will be something over 220, since it would reach that 
value if the field were constant. 

If it is not convenient to run the machine at 600 revo- 
lutions, we can find the answer to the question by connect- 
ing the fields (divided in two sections) in parallel and 
operating the machine at 300 revolutions, when it will give 
just half the voltage that it would at 600 r. p. m. and nor- 
mal connections. For instance, if the voltage were 200 it 
would be 400 when we put the field back in series and in- 
creased the speed to 600. The truth of this proposition 
will be evident when we consider that with the fields in 
parallel they will receive the same voltage at 300 r. p. m. 
that they would when in series and with 600 r. p. m., there- 
fore they will reach the same strength and the voltage will 
become just half what it would at 600 r. p. m. 

T. G. SEIDELL. 


Generator Excitation Fails. 
No. 242. 
Editor Southern Electrician: 

In answer to W. I. N. in question 242, September num- 
ber, I will say that his troubles are very similar to’some 
which I have had with a Warren 100 K. V. A. alternator, 
the exciter of which had an overwound drum winding of 
single cotton covered wire. This machine dropped its load 
one night shortly after starting, but upon examination 
nothing could be found that was wrong, and upon starting 
again it picked up all right and carried its usual load for 
days before the same thing occurred again. 

Satisfied that the trouble was in the exciter, I unsoldered 
the leads to the segments and tested both commutator and 
winding. The former was O. K., but a rather faint ring 
could be obtained between certain coils. On removing the 
winding, the insulation on about one-third of the bottom 
coils was found to be slightly burned. This must have oe- 
curred gradually, as at no time could any sign of excessive 
heating be observed. A new winding corrected the fault 
entirely. 

The use of too much compound, especially if it con- 
tains paraffin, can easily form an insulating film over the 
commutator. A few simple tests with a magneto bell and 
voltmeter will locate the trouble without much time or 
difficulty. J. S. Lewis. 


Ans. Ques. 


Ans. Ques. 


Generator Excitation Fails. 
No. 242. 
Editor Southern Electrician: 

In answer to W. I. N.’s question, No. 242, in the Sep- 
tember number of your magazine, I would suggest that he 
ring out exciter shunt field cireuit with a magneto upon 
one occasion of the failure of the A. C. generator to gener- 
ate, allowing the generator and exciter to operate at or 
above normal speed while test is being -made, but not al- 
lowing A. C. generator to build up. Should exciter shunt 
field cireuit not be opened by this vibration, also try main 
cireuit from exciter brushes to field coils of alternator, 
through revolving field collector rings for an open circuit. 
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A. C. generators. 


Ring this circuit or portions of it while generator and 
exciter are operating, but open exciter shunt field circuit 
during this test. It may be decided whether or not this 
trouble is in the exciter or alternator by placing a volt- 
meter across exciter lines at connection board exciter ter- 
minals. If a voltmeter is not handy, a 110-volt lamp may 
be used to tell if exciter holds up voltage at all times. It 
is more likely, however, to be an open in the shunt field of 
exciter than elsewhere. 

I have often seen D. C. generators of low voltage act in 
this manner, but there was also a heating of commutator 


because the brush contact with the commutator was not 


of great enough area to carry the current at the low volt- 
age generated at the time by the generator. This usually 
occurs in booster-sets for charging storage batteries or in 
generators used for electroplating, although I have seen 
as high as a 52 volt generator fail until pig-tails were used 
upon carbon brushes. 
compounds, and carbon brushes do not require to be boiled 
in vaseline if they are carbons of good quality. A pressure 
of 25 lbs. per square inch of contact surface of carbon 
brush is a maximum amount of brush pressure required to 
carry current. The General Electric Co. decidedly specify 
not to use compounds, and not to use lubrication upon com- 
mutators. A little vaseline may be used upon collector 
rings which are made of cast-iron on these compensated 
ArTHuR L. GEar. 


Electrical Units and Generator Perform- 
ance. Ans. ‘Ques. No. 243. 
Editor Southern Electrician: 
In reply to the first part of question 243 of the Sep- 
tember issue, there are two sets of electrical units. The 
first is based on the force exerted between two quantities of 


electricity and the second on the force exerted between a- 


current and a magnetic pole. These definitions are given 
in electrical handbooks and in many of the regular treatises 
on electricity. The question asking for the six electrical 
units probably refers to: 1. The Ampere, or unit of cur- 
rent; 2. The Volt, or unit of electro-motive force; 3. The 
Ohm, or unit of resistance; 4. The Watt, or unit of power; 
5. The Farad, or unit of capacity; 6. The Henry, or unit of 
induction. The International electrical units include two 
others: 
or unit of work. 

In order to definitely answer the latter part of this 
question the “magnetization” or “saturation” curve of the 
generator must be known. If curve B in the figure be taken 
as the saturation curve of the generator mentioned for a 
speed of 300 revolutions per minute, curve A will be the 
saturation curve for 600 revolutions per minute. These 
saturation curves show the relations between field current 
and induced voltage when the machine is running at con- 
stant speed and no load. AG 

Thus at 600. revolutions per minute the induced voltage 
for a certain field current is exactly double that at 300 
revolutions per minute. 
maintained exactly the same at the high speed as at the 
low speed, the field rheostat is not to be touched but the 
field current may change. This double voltage then sends 
twice the current through the field windings and if the 
field magnetism doubled each time that brush voltage and, 
field current doubled, the field strength would keep on 


I also prefer not to use commutator « 


The Coulomb, or unit of quantity, and the Joule, 


Since the conditions are to be 
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rising indefinitely. Were it not for the fact that the field 
cores soon become saturated our voltage would reach an 
infinite value which would be the case if we could build a 
practical shunt dynamo with no iron in the magnetic cir- 
euit. Such a machine would generate either no voltage or 
an infinite one. 

With a generator having the saturation curves shown in 
the figure with the operating point at N for 300 revolutions 
per minute, we can draw a straight line ONM. The inter- 
section of this line with curve A at the point M is the 
operating point at 600 revolutions per minute, and under 
the assumed conditions the voltage will then be 310 and 
the field current 28 amperes, instead of 110 volts and 10 
amperes. On the other hand suppose that we reduce the 
speed to 200 revolutions per minute and draw the satura- 
tion curve C. The machine will generate no electromotive 
force at this speed except the negligible amount due to 
residual magnetism. The curve ON'M is sometimes called 
the field resistance line, as points on this line show the 
relation between the potential drop and the current in the 
fields. Where it intersects the saturation curve is the oper- 
ating point for any unloaded shunt or compound wound 
generator at the particular speed for which the saturation 
curve is plotted. Pror. H. P. Woop, 

Georgia School of Technology. 


Ans. 


Size of Wire for Electric Stoves. 
Ques. No. 252. 
Editor Southern Electrician: 

In reply to question 252 in the October issue I offer 
the. following. The temperature of an electric stove or 
any other body, depends upon the rate at which heat is 
supplied and the rapidity at which it can be radiated. A 
surface will radiate a certain amount of heat for each de- 
gree rise in temperature above the surrounding atmosphere. 
This amount depends on the nature and extent of the 
radiating surface as well as upon the heat carried off by 
conduction and convection. It follows then that if we heat 
a body by electricity or other means that at first there will 
be no radiation, since the body is at the same temperature 
as the air and it will begin to rise in temperature at a rate 
depending upon its size and specifie heat, that is upon its 
heat storage capacity. As it gets warm, it begins to radiate 
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heat, therefore the rise of temperature becomes less rapid 
until sooner or later a point is reached where the radiation 
equals the input and the temperature remains constant. 

The final temperature depends on the rate at which 
heat is supplied and radiated, while the quickness of the 
heating and the time required to reach a steady temperature 
depends on the size of the body and the material of which 
it is composed. This length of time may vary from a few 
minutes in the case of a small stove to several hours in the 
ease of large machinery. In considering electric heat, we 
have another effect produced by the variation of the re- 
sistance with the temperature, termed the temperature co- 
efficient. We have, therefore, an increase in resistance, a 
decrease in the current and therefore a decrease in the 
input as the temperature. This produces a lower finer 
temperature and an earlier equilibrium. 


MINUTES. 
TimE-TEMPERATURE. RELATIONSHIP. 


Ihe 3h 


The time—temperature relationship under different con- 
ditions is shown in Fig.l. <A is a eurve for resistance 
wound with Climax wire or some other having zero tem- 
perature co-efficient. B is for the same size article, except 
wound with German silver wire and C same wound with 
iron wire, the effect of which is to greatly lower the final 
temperature. Curve D is for a smaller and lighter body, 
but with a good capacity for radiation. It gets hot 
quicker, but does not attain as high a temperature as the 
larged body. Note that at point EH, the temperature is the 
same after the same time is elapsed. This goes to show 
that a single reading, such as so many degrees rise after 
such an interval does not tell the whole story. 

In the ease of electric stoves, which are designed to 
heat some utensil, we have a large additional amount of 
heat abstracted, which keeps the stove at a much lower 
temperature than would appear from the calculation. It 
follows, therefore, that a stove which would be injured by 
allowing it to be heated in the open air, would not be in- 
jured in the process of cooking, and we see therefore that 
we cannot apply theoretical calculations in such eases, 
but must use arbitrary rules derived from practice. We 
give below the sizes and wattages employed by one of the 
leading manufacturers of heating utensils: 


Diameter Watts Watts per square inch 
in inches 
4l/, 250 15.6 
6 440 15.7 
7 600 16 
8 735 14.7 
10 1100 14 
12 1300 11.5 
ais) 1800 10.2 
20 2700 8.6 
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The requirements stated in the question, namely, a tem- 
perature of 300 degrees F. after 15 minutes, is far below 
the ordinary. Four or five watts per square inch would 
give this, while commercial stoves use ten or fifteen or 
sometimes as high as thirty watts per square inch of top 
surface. Since the stove in question is 12 inches in dia- 
meter, it has 113 square inches of top surface, and we can, 
therefore, figure on from 1,300 to 1,800 watts. In com- 
puting the proper size of conductor to use, we have two 
limiting conditions. One is the permissible current density, 
and the other is the maximum watts per square inch, which 
can be radiated from the external surface without pro- 
ducing too high a temperature. Where the wire or strip 
is imbedded in enamel, it may be brought almost to a point 
of fusion without danger of open circuit. Where the re- 
sistance material is not so supported, we must use a lower 
current density. 

We will consider both round wire and metal strip 
spirally wound as shown in Fig. 2. The left hand figure 
shows a single winding and the right hand figure a double 
one, in which one winding is distinguished by dotted lines. 
The advantage of this is that we may, by using a special 
plug and socket shown in Fig. 3, first throw the two coils 
in series, then use one alone, and finally the two in multiple, 
thus securing three heats. Now assuming that we can 
wind from within 14 inch of the center to within 14 inch 
of the edge, we will have 5 inches winding space as shown 
in Fig. 2. The mean length of turn will then be 18.85 
inches or nearly 1.6 feet. The minimum distance between 
turns depends on the method of winding. If the resistance 
material is in the form of a strip wound with mica between 
the turns, this distance would be quite small, .01 or .02 
inches. Where the wire is laid in place and imbedded in 
some material which is poured in around it, it would nec- 
essarily be greater 


FIG. 3 
STOVE CONSTRUCTION AND CONNECTIONS. 


Figs. 2 Anp 3. 


For the purpose of this calculation, we will use a value 
of .04 inches. The table below gives the details of the 
calculation for iron, german silver, climax (Driver Harris) 
wire and german silver strip. The hot resistance is in- 
dicated by a star. The other figures being the value when 
cold. Iron has a high temperature co-efficient, is easily 
oxidized, is low in specific resistance and is in general not 
suited for resistance material. German silver is much 
better in all these particulars, while climax wire has prac- 
tically no change of resistance in temperature and is very 
high in specific resistance. The strip winding has the 
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COIL NO, /2 G.S. 


WIRE Z” SPIRAL 
@ TURNS PER. /N. 


Fig. 4. Construction FoR ELEcTRIc RADIATOR. 


advantage in getting a greater weight of metal in the wind- 
ing space and consequently reducing the current density 
in the conductor, which lessens the probability of open 
circuiting. The No. 21 German Silver wire, No. 18 climax, 
or the No. 36 G. S. strip would probably prove the most 
satisfactory. 


Taste J. Dxratus FOR VARIOUS WIRES SUITABLE FOR ELECTRIC STOVE. 
Size and Space Ohms | Total 
kind of wire|Diam| Reg. |T’ns| Ft.| per | Ohms|Amps |Watts| Remarks 
No. foot 
18 Iton 104) 08 62| 100) .051 | 5.10} 23.5 | 2820 
*12,24) 9.8 | 1176 
16G.S8. .05 .09 55| 88) .073 | 6.69) 17.9 | 2148 
*8 03) 15 1800 
21G.8. .0285) .0685| 73) 117) .234 | 27.3 4.41) 5292 |Coils in Ser. 


6.32 17.64 2117 |Coils in Mul. 


*80. 5 1800 |Coils in Mul. 
14 Climax |.064 | .104 48) 77) .128 9.86) 12.2 | 1464 
18 Climax |.04 .08 62) 100) .328 | 32.8 3.66} 4389 |Coils in Mul. 
G. 8S. Strip | 
30xl4”” -010 | .050 | 100) 160) .0582} 9.31) 12.9 | 1538 
G. S. Strip 
36x38-16” |.005 | .045 | 111) 177) .16 27.7 4.33) 520 |Coils in mul. 


*Hot Resistance. 2 

As to the design of a radiator, a consumption of 1,500 
watt hours in 30 minutes means a capacity of 3,000 watts, 
which at 120 volts gives a current value of 25 amps. We 
select No. 12 G. S. as the proper size of wire. We arrive 
at this size from a consideration first of the fusing current, 
which for No. 12 G. 8. wire is about 115 amps. in the open 
air, but would be considerably less in a coil of wire, and 
further, by the fact that the length of this size, which is 
required to give the necessary resistance, will just about fill 
a. sheet iron box having a surface of 450 square inches or 
about 8 watts per square inch, which when we consider the 
heat carried away by convection, is about as high as should 
be used. Figuring on a cold resistance of about 4 ohms, 
we find that 160 feet of wire is required, which if wound 
in a spiral of 14 inch diameter would require a length of 
18 feet. The resistance spiral is wound around porcelain 
spools as shown in Fig. 4, and only the length is computed 
which is not touching the spool, since on the turn the 
layers are short cricuited together. A. G. RAKESTRAW. 
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New Apparatus 


A New Departure in the Decorative 
Lighting of Amusement Parks. 


BY G. A. BARKER. 


Progress, in all lines of human endeavor, is achieved 
by those who have the faith and the courage to handle 
modern implements while they are still more or less un- 
familiar and untried. We shall owe the conquest of the 
air, and many other “enterprises of great pith and moment,” 
to those progressives, who have already given us the highly 
perfected transit and electrical service facilities of modern 
times and who have in not a few instances taken commercial 
risks before which minds of less keen insight had retreated. 

To eliminate, at a cowp de main, seven thousand carbon 
filament sign lamps of a standard tested and tired type and 
to replace them by the recently developed 2% watt metal 
filament sign lamps of a standard tested and tried type and 
park lighting on a large scale, requires the strongest kind 
of confidence in the quality of the newer lamps. This step 
was taken last spring by the management of Paragon Park, 
the well known amusement resort at Nantasket Beach, Mass., 
and the progressiveness exhibited is none the less note- 
worthy because experience, now that the summer park season 
is over, has shown it to have been justified. An equal 
degree of confidence and initiative was manifested by the 
Boston electrical concern, Pettingell-Andrews Company, 
which recommended and engineered this change in decorative 
lighting equipment, and also by the Warren Electric and 
Specialty Company, the manufacturers of Peerless lamps, 
who co-operated with the Boston company on all details 
involving questions of lamp performance. 

A reduction in current consumption from 10 watts to 244 
watts per lamp, with no decrease in initial eandle-power and 
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with better maintenance thereof throughout the period that 
the average lamp is in service, has been effected at Paragon 
Park, and in addition, the greater brilliancy and whiter 
eolor of the high efficiency light have actually made the 
Park seem more strongly illuminated than it was in previous 
years, and have sensibly increased its general attractiveness. 
The effect has also been enhanced by the addition of new 
electric signs and by extensions of the outline lighting 
system, which, however, absorb but a fraction of the re- 
leased load. 

The approximately seven thousand sign lamps used in 
the ornamentation of this amusement resort are apportioned 
approximately as follows: To the Park’s most prominent 
landmark, the tower which rises at its center, are allotted 
some 4,000 lamps; 2,000 more are used in the outlining and 
decorating of the Palm Garden and Pavilion, 400 in the 
large “thirst” sign above the Palm Garden, 400 on the Band 
Stand and 200 in various other parts of the Park. The 
several structures just mentioned can all be discerned in 
ier le 

Loeal low-potential transformers having a 10:1 ratio 
are used to step down the voltage of the central station 
mains to that required for the sign lamps, which are de- 
signed to consume their rated input, 24% watts, at a pressure 
of 11 volts. Current is secured on contract from the Wey- 
mouth Electrie Light Company. The peak load contributed 
by the park lighting during the busy season is normally 
about 275 kilowatts, and this value is maintained for about 
4 hours daily, while for 6 hours out of the 24 the park runs 
at about half of its peak consumption. -Thus the sign 
lighting constitutes but a small portion of the total load, 
in fact the ceiling of the Palm Garden alone, studded as it 
is with nearly 1,000 lamps of the 25-watt, 110 volt type, 
consumes more current than all of the 7,000 sign lamps 
put together. 

The evolution of the sign lamp itself has been rapid 
and has been marked by great improvements in efficiency. 
For years the two most common types of lamp for sign 
lighting were the 2 ¢.p. and 4 ¢. p. carbon filament lamps, 
consuming about 10 watts and 19.6 watts, at efficiencies of 
5 and 4.9 watts per candle respectively. The first sign 
lamp with a tungsten filament consumed 5 watts at 1.33 
w. p. e. (old candle) or 1.31 w. p. ¢. (international eandle), 
while the 2.5 watt Mazda lamp (rated at the same efficiency) 
is a more recent development. The latest type of con- 
struction used in these lamps, employing filaments of drawn 
wire with clamped joints, gives them improved mechanical 
strength while the fact that they are more than thrice as 
efficient as the carbon filament lamps gives them an encon- 
omic advantage over the latter under nearly all conditions 
in spite of a slightly higher cost. 


New Fixture Canopy Switches. 

The Cutler-Hammer Manufacturing Company of Mil- 
waukee has brought out a new line of canopy switches made 
in three styles. The porcelain bodies of the former switches 
have been replaced by bodies of a tough insulating material 
which the company has developed. No. 7,155 is of entirely 
new design and is for installation in the bottom shell of 
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ceiling fixtures. The regular push button is not employed 
but a threaded stem onto which any standard fixture bottom 
knob will fit. Where it is desired-to eut down wiring ex- 
penses this switch can be substituted for a wall switch. 


‘New Fixture SwItcHEs. 


In the new 12-story Lowry building, at St. Paul, the 
“Minnesota Fixture Company provided the 1,500 keyless 
socket wall brackets shown in illustration with the new 
No. 7,151 switches. These canopy switches are very in- 
Mg conspicuous and operate without jar. 


The Packard Bell Ringer. 

Users of bell ringing transformers should read over rule 
30-C of the revised electrical code which requires that air- 
cooled transformers used inside of building shall be mounted 
one foot from combustible material or on a slab of non- 
combustible non-absorptive insulating material. To meet 
the above requirement, the Packard Electric Company, of 
Warren, Ohio, has brought out a new bell ringer mounted 
on a neat enameled slate slab all ready to install. The core 
loss of this instrument is about one-half watt and it will 


THE Packarp Betu-Rincing TRANSFORMER. 
stand a continuous short circuit without damage to either 
the transformer or the bell wiring. Two secondary voltages 
of 6 and 8 are furnished. Primary leads are of heavily 


insulated cable and the core and coils are vacuum treated. 


with a water-proof insulating compound. The case is of 
cast iron neatly furnished in black baked enamel. 


A complete descriptive circular will be furnished on- 


request. 


Conference of the Sterling Electrical 
Manufacturing Company. 

During the past summer the Sterling Electrical Manu- 
facturing Company of Warren, Ohio, established a pro- 
cedure that deserves considerable praise from the stand- 
point of a method taken to establish a closer relation 


between the company and its members and at the same 
time persue a work which will result in benefit to all con:' 
cerned. Reference is made to the six day conference held © . 
by the sales and engineering departments of this company 


at the Riverside farm, three miles up the Mahoning River 
» from Warren, as guests of William E. Coale, treasurer and 
manager of the company. 

The camp was known as Riverside and proved a delight- 
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ful place for the conference, and a most satisfactory con- 
vention was enjoyed by everyone present. A complete 
Mazda street-lighting system was installed, with lights in 
every tent. One of the features of the conference was the 
presentation of a paper by Mr. Coale entitled “Warren 
Beautiful.” This describes in detail the civic movement 
which culminated recently in the installation of a complete 
Mazda street-lighting system in Warren, O., a description 
of the opening of this system and an illustration of it was 
published in the Sepetember issue of Southern Electrician. 
Warren is the first city in the United States to exelude 
every other form of lighting. The paper above mentioned 
has been prepared for publication in a unique booklet which 
will be distributed to central station managers, municipalities 
and officers of business men’s organizations interested in 
street lighting movements. A copy may be secured by 
applying for it through the company at the address given 
above. 


A Bell Ringing Transformer. 


The bell ringing transformer shown below is made by 
the Victor Electrie Company, Jackson Boulevard and Robey 
street, Chicago. It affords an opportunity for obtaining 
uninterrupted and inexpensive service, since its function 
is to change the ordinary 110 volt electric lighting current 
into 6 volts, thereby making possible its use for operating 
bells. Besides ringing bells, it will operate annunciators, 
buzzers, burglar alarms, and small toys. It is of special 
value in hotels, office buildings, and factories, for operating 
annuneiator systems and elevator bells and signals, 

s 'q 
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Victor Bett Rineing TRANSFORMER. 


This device is made in two styles. Both type A and 
type B transformers being. designed for operation on any 


alternating current of 110 volts, Although type A will 
operate most bells, buzzers, annunciators, ‘ete., it is some- 


times necessary to obtain more than the 6: volts which this 
size will deliver. In such eases.type B should be installed, 


as ‘three different pressures can be obtained from this size, 
6, 10,16 volts: — Bibs ica be As ; 


Transmission Line Calculator. 

An ingenious device designed for the purpose of caleu- 
lating.energy loss-and. line. drop-in. alternating current cir- 
cuits, has been placed on the market by Robert W. Adams, 
10 Hyde St. Newton Highlands, Mass. The ‘nature of 
the caleulator is shown in the attached cut and consists of 
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a white celluloid dise upon which is mounted a revolving 
transparent celluloid disc. On these dises are printed the 
necessary diagrams to perform the calculation mechanically. 
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THE TRANSMISSION LINE CALCULATOR. 


The transmission line calculator operates in a simple 
manner and requires only two settings to give the result. 
Operating directions are printed on the back of the dise, 
together with an example explaining completely the method 
of operating. The device is applicable to single-phase and 
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three-phase circuits, and the diagrams are made on a spac- 
ing of eighteen inches between wires, but for practical 
working sufficiently accurate on circuit varying from 6 
inches to 36 inches. The largest dise is 41% inches in diam- 
eter so that the caleulator can be carried in the pocket. 


Pelouze Curling Irons. 


The illustration herewith is that of a curling iron 
manufactured by the Pelouze Electric Heater Company, 
232 East Ohio street, Chicago, Ill. The design is such 
that the temperature is so regulated in the construction of 
the heating element that it will not become hot enough, to 


Tor PrELouze Curuinge Iron. 


burn the hair. The handle and frame are made to revolve 
around the heating element, to which the cord is attached, 
which saves the cord from wearing out and prevents it 
from knotting while in use. The shield is also quickly 
removable should it not be required. The amount of current 
consumed in this iron is very small. 
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Southern Construction News. 


This department is maintained for the contractor, dealer, jobber, 


manufacturer and consulting engimeer. The 


material is obtained from various sources and includes the latest information on new Southern engineering and industrial 


enterprises. ; 
and any undertakings. We also invite all 
liberal use of this section. 
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ALABAMA. 

ANNISTON. It is understood that a Great White Way 
System will be installed along Second Ave., between 21st 
and 26th Streets, according to an agitation now being pushed 
by the Second Ave. Improvement Association. A post manu- 
factured in Anniston will be used for the system. 

ASHVILLE. According to reports, the Ashville Cooperage 
Company is planning to install an electric light plant. 

BIRMINGHAM. It is now understood that the Great 
White Way situation in Birmingham has reached such a 
point that a style of post has been adopted. It is stated that 
the Great White Way Committee of the Chamber of Com- 
merce has indorsed the post manufactured by the Union 
Foundry Company of Anniston, Ala. 

DECATUR. A bond issue of $50,000 is being considered 
for the construction of an electric light plant. 

ELBA. It is understood that the Pea River Power Com- 
pany has arranged to construct a new power plant, to cost 
about $150,000. Developments will be hydro-electric and 
energy will be supplied to Troy, Dothan, and other nearby 
cities. Charles Hutchison, of Troy, Ala., is in charge of the 
plant. 

PIEDMONT. The city has voted on $25,000 in bonds, for 
the construction of an electric light and water power plant, 
and the enlargement of the water works. 

SCOTTSBORO. The city is contemplating the construc- 
tion of a water works plant, the engineers in charge being 
J. B. McCrary & Company, Atlanta, Ga. 

TUSCALOOSA. S. G. Blair and H. B. Foster have made 
application for a franchise to build and operate an electric 
light plant and street railway system, and also for a natural 
and artificial gas plant in Tuscaloosa. 

FLORIDA. 

AUBURNDALE. The city will construct a plant for the 
manufacture of electric light and power. 

BROOKVILLE. The city is soon to vote on granting a 
franchise to a party at Umatilla, Fla., who proposes to con- 
struct an electric light plant and water works system. 


We ask the co-operation of new companies by furnishing authentic information in regard to organization 
those who desire new machinery or prices on electrical apparatus to make 
No charge is made for the services of this department. 
in any item, and if such occur, we want to know about them. 


Every effort is made to avoid errors 


4 


JACKSONVILLE. The city is planning to expend $40,000 
for the installation of a pumping system and other improve- 
ments to its water works system. <A bond issue has also 
been made for improving and enlarging the electric light 
plant. 


JACKSONVILLE. The Postal Telegraph Company is re- 
ported to be complying with the city ordinance requiring 
wires on Bay Street to be placed underground. The cost of 
the work will be from $25,000 to $30,000. 

NICHOLS. The Phosphate Mining Company is to erect 
a phosphate mining plant to cost $250,000. New buildings 
will be reinforced concrete construction and fire-proof. 


GEORGIA. 


AMERICUS. A company has been incorporated, with 
$50,000 capital stock, by Frank Lanier and Frank Sheffield, 
to establish an electric light and gas plant. The Plant will 
furnish light, heat and power to Americus, and to the sur- 
rounding territory. 

ATLANTA. A company known as the Georgia Railway & 
Power Company, with a capital stock of $27,000,000, has re- 
cently been granted a charter by the state. This company is 
backed by Canadian and English capitalists, and plans to ab- 
sorb a large number of hydro-electric development projects 
in the Piedmont section of Georgia. It also plans to take 
over by a lease arrangement and operate in connection with its 
other activities, the electric street railway, electric lighting, 
heating and power companies now consolidated in the Georgia 
Railway & Electric Company of Atlanta. Under the lease 
arrangements, the new company guarantees all the obliga- 
tions of the Georgia Railway & Electric Company, private and 
public, and agrees to pay 8 per cent dividends on its out- 
standing stock. Among the water power developments re- 
cently consolidated under the Georgia Railway & Power Com- 
pany, are the power plants at Bull Sluice, Etowah Power 
Plant, and the Tallulah Falls Power Development now in 
course of completion. An incorporator of the company has 
stated that it will not be affiliated with any of the large 
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electrical industries. It is an entirely new company to de- 
velop electric power, operate street railways, and furnish 
light and power to municipalities and private corporations. 
The company will have as competitors, the Southern Power 
Company, which is operating in South Carolina close to the 
Georgia line, the Alabama Interstate Power Company, the 
Central of Georgia Power Company, with a development near 
Jackson, Ga., and the Columbus Power Company. The incor- 
porators are J. M. McWinney, of Toronto, Canada; Charles 
Magee, R. Matheson, and George A. Kingston, of Toronto; 
Forest Adair, Jack J. Spalding, Alexander C. King, and F. 
Marvin Underwood, of Atlanta. : 

BAXLEY. The city has voted on a bond issue, to erect 
an electric light plant. 


CLARKSVILLE. It is understood that John Martin will 
install an electric light plant at Clarksville. 
DOERUN. J. B. McCray & Company, of Atlanta, has 


been engaged by the city of Doerun, to install an electric 
light system. The cost will be approximately $7,000. 

JACKSON. The improvements to the electric light plant 
at Jackson are to consist in the changing from steam power 
to electric, the electrical energy being purchased from the 
Central Georgia Power Company. A bond issue of $12,000 
has recently been voted for these improvements. 

JESUP. It is understood that the power equipment for a 
pumping station at the new water works system will be 
purchased in the near future. 

ROMB. It is understood that the Georgia Power Company 
is planning the erection of a sub-station at this place. D. E. 
Parsons is said to be the engineer in charge of the work. 

KENTUCKY. 

BOWLING GREEN. The Isbell-Chapman Electric Com- 
pany has filed amendments to its charter, changing its name 
to the William H. Isbell Electric Company. 

LEXINGTON. The state inspector has recommended the 
construction of a plant to supply power, heat and light to 
the buildings of the Kentucky State University. H. S. Barker 
is president of the University, and can give other informa- 
tion. 

LEXINGTON. The Moore-Young Electric Company has 
completed the installation of equipment in the Municipal 
Lighting Plant, at Midway, Kentucky. The cost of the plant 
was $4,000. 

LIVERMORE. It is understood that the Smith Cooperage 
will construct a power plant. 

LOUISVILLE. According to press reports, plans are being 
developed by W. O. Head, mayor of Louisville, for a power 
canal, 30 feet wide and 20 feet deep, beginning at the Ohio 
River and running south five miles to a lake. -A turbine, is 
to be placed in the canal, to furnish power for industrial 
plants. The project is estimated to cost $5,000,000. Investi- 
gations and preliminary reports are now under way. 

NEWPORT. A contract has been entered into by the 
city council and the Union Light, Heat & Power Company, 
for the installation of 300 additional electric arc lamps in the 
city. This will double the present equipment. 

ORANGEBURG. The erection of a small electric light 
plant is: being considered near Maysville. Arrangements are 
being made to secure connections with some other plant. 

PRESTONBURG. The Prestonburg Electric Light Com- 
pany has filed amended articles of incorporation, increasing 
its capital stock from $6,000 to $10,000. 

LOUISIANA. 

HOMER. The city has purchased the electric light plant 
from BE. G. Sawyer. : 

LAFAYETTE. An issue of bonds to the extent of $60,000 
has been made for the improvements to the municipal elec- 
tric light plant, water works, and other improvements. 

NEW ORLEANS. On account of the rates for electric 
energy, for lighting and power, by the Consumers Electric 
Company, and the New Orleans Railway, Light & Power Com- 
pany, the company of Fuerst & Cramer, Ltd., have made it 
known that they are planning to install a power plant, to 
operate their works. 

SHREVEPORT. The city has recently voted a bond issue 
of $310,000, for the erection of an electric light plant. The 
engineer in charge is Anderson Offutt, of New Orleans. 

MISSISSIPPI. 

GULFPORT. The Gulfport & Mississippi Coast Traction 
Company has announced that additional shops will be erected 
at Gulfport. The machinery equipment will cost. approxi- 
mately $5,000. 

HATTIESBURG. The Electric Light & Gas Plant and the 
Hattiesburg Traction Company has been acquired by the H. L. 
Doherty Co., of 60 Wall Street, New York City. It is under- 
stood that $100,000 in improvements are planned for the next 
two years. 

LAUREL. The Gulf States Investment Company, owners 


SOUTIITERN ELECTRICIAN. 


] / 


of the electric light and power plant at Laurel, is contem- 
plating to construct a street railway system. Application for 
its franchise is soon to be made. P. H. Sanders, of Laurel, 
is vice-president of the company, and has announced that 
the company proposes to build on interurban railway from 
Laurel to Hattiesburg. - 


NORTH CAROLINA. 

BRYSON. It is understood that C. G. Logan, of Waynes- 
boro, N. C., has been engaged as electrical engineer, to take 
charge of the installation of a proposed municipal electric 
light plant for the city. The cost of the installation will be 
about $9,000. 

*“ DURHAM. The Southern Power Company has recently 
completed its transmission lines from Rocky Creek to Dur- 
ham, and will be ready to supply electrical energy as soon 
as the mills are ready for the service. The line is about 175 
miles long. 

LITTLETON. A second-hand generator and switchboard 
of a size to light and operate a 40-light plant in a planing 
mill, is desired by HE. E. Wollett. : 

MARSHALL. The Madison Light & Power Company has 
been incorporated with a capital stock of $10,000, by J. H. 
White and others. 

NASHVILLE. Prices are desired on electric machinery 
and fixtures for lighting purposes, by L. L. Davenport. An 
estimate is also desired on the cost of installing an electric 
lighting plant in a town of 1,000 population. 

NASHVILLE. A company is being promoted by Lal. 
Davenport, for i.e purpose of installing and operating an 
electric light plant. 

ORIENTAL. It is understood that the city will install 
an electric light plant in the near future. 

RALEIGH. According to press reports, the poard of al- 
dermen has offered to pay for the installation of a White 
Way system on Martin and Bay Streets, provided that the 
city will furnish electricity to maintain such a system. 

RUTHERFORD. The Carolina Electrical Company, of 
Raleigh, N. C., has been given a contract for the equipment 
of the municipal electric light plant at Rutherfordton. 

SELMA. It is understood that $20,000 will be expended 
on the electric light plant and water works, for improve- 
ments. 

SHELBY. On December 5th, the city will vote on a bond 
issue of $15,000, for the purchase of an electric light plant. 

SHELBY. Prices are desired by C. L. BEskridge, on a 
second-hand, one uorsepower, single phase, 110 volt motor. 


SOUTH CAROLINA. 

ANDERSON. The Anderson Water, Light & Power Com- 
pany is installing considerable additional machinery in its 
plant. J. E. Serine, of Greenville, S. C., is engineer. 

COLUMBIA. The Columbia Electric Street Railway, 
Light & Power Company has applied for a franchise to change 
and extend its tracks in Columbia. 

GREENVILLE. Press reports state that the initial equip- 
ment of machinery to test the methods to be used by the 
Clayton Linen Mills, of Greenville, are now being installed. 
If the methods prove satisfactory, the company expects to 
erect buildings for a 7,000-spindle mill, to be operated by 
electricity. R. L. McDavid is president, and can give other 
information. 

GREENVILLE. The South Carolina Electric Company 
has been incorporated, with a capital stock of $3,000, by H. G. 
Cushman and L. Stoddard. 

UNION. The Municipal Electric Light Plant and Water 
Works System has recently made extensive improvements at 
their plant. A 75 K. W. three phase 60 cycle, 2,300 volt Haw- 
thorn generator, direct connected to a 135 H. P. Harrisburg 
engine, has been installed, with the necessary switchboard. 
The interior of the plant has been remodeled and all steam 
and electric lines have been placed in ducts under the con- 
crete floor. Mr. R. A. Easterling is superintendent. of the 
plant. 

TENNESSEE. 

ADAMS. The construction of an electric light plant is 
being considered by D. F. White and J. G. Stoltz. 

ALAMO. Plans for an electric light plant, to furnish light 
and power to the city, are being considered by B. W. Chap- 
man. ‘ 
CHATTANOOGA. It is understood that the Merchant 
Association has submitted a proposition to the Board of City 


Commissioners, for the establishment on an ornamental light- 


ing system. The association has agreed to erect and main- 
tain the lamp standards and wires, provided the city will fur- 
nish electricity for same. 

CHATTANOOGA. The Tennessee Railroad Power Com- 
pany is constructing a hydro-electric plant at Hollsbar, 15 
miles from Chattanooga, and expects to have it completed in 
the summer of 1912. 
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Manufacturer, 

Through the general acceptance of electrical energy as 
a source of light, heat and power during the past few years, 
especially in connection with the introduction of more 
efficient lighting units, successful household appliances for 
heating and cooking and the small motor, the relation be- 
tween central station, contractor and manufacturer has been 
This state of affairs has not 
necessarily been brought about by any well directed com- 
bined effort, the nature of the fields to which these agents 
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This relation in as far as it affects the central station 
and contractor was the subject of an interesting paper and 
discussion presented at the Niagara convention of the 
National Electrical Contractors Association in July. At 
that time a number of valuable suggestions were offered ex- 
plaining the overlapping of the fields of the electrical con- 
tractor and central station. It would seem however that 
with the present exploitation methods pursued by elec- 
trical manufacturers, that one of the important considera- 
tions in the problem was omitted. The central station is in 
business for the specific purpose of generating and dis- 
tributing electrical energy, the manufacturer of electrical 
apparatus is in business for the purpose of producing a 
worthy product and turning it into cash in the shortest 
possible time. The contractor and supply dealer on the 
other hand, represents a business which involves the pro- 
ducts of both the above. Although there is and has been 
cases where injuries have been worked to each through the 
execution of new business methods, these differences are 
now narrowed down to definite limits. It is becoming plain 
to each that an exploitation of the field in general simply 
brings greater possibilities and multiplies opportunities for 
a more profitable business. The central station, the con- 
tractor and the manufacturer each of necessity is endeavor- 
ing to realize a profit upon its investment of time and ecap- 
ital. Each of these interests have, of course, their 
own respective competition, and this competition has grown 
to such proportions that the main time and energy of the 
parties interested, are consumed in coping with it. The 
result is, that the possibilities of the advantages lying in 
active co-operation between these three interests, has been 
to quite an extent overlooked. 

All application of electrical apparatus is the result of 
education and experience, and while a review of past efforts 
shows a phenominal progress made during recent years, a 
similar survey of the present day equipment of large fac- 
tories and central stations, justifies the prophecy of a more 
rapid advance in the immediate future. The tendency at 
the present time is towards a more diversified or universal 
application of electrical apparatus; towards a higher effi- 
ciency or greater economy of operation and towards the 
automatic. All this new application and improvement, 
makes it not only highly desirable but almost imperative 
for these interests to recognize one anothers welfare. 
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Of the tnree interests considered, perhaps the average 
contracting firm labors under the most unsatisfactory cir- 
cumstanees. Less capital is involved and therefore the in- 
centive for the less responsible to enter the business is 
greater, thus causing a conditon of competition often de- 
priving the competent contractor of the profit and business 
to which he is entitled. Lack of business training and 
experience is ruinous to any business and when the con- 
tracting field is thrown into a state of confusion through 
these agencies, conditions are generally bad. The evil 
effects are keenly felt by the central station through its 
customers. The contractor and central station are so 
closely associated in their work that the interests of one 
cannot be disturbed or improved without effecting for the 
worse or better the interests of the other. Every sale of 
apparatus by either means current for the central station 
and usually ealls for additional or new wiring. 

Since the province of wiring is now generally turned 
over to the contractor, the value of intimate association 
with the central station in the territory becomes evident. 
Too seldom is this broader view taken of the situation and 
a feeling of injustice held by the contractor who recognizes 
his field of activity decidedly separate from that of the 
publie utility organization. This feeling has had a tendeney 
' to spring up with the wave of new business campaigns 
which has recently rolled across the central station field. 
It is prophesied that with the further and more settled 
conditions of these departments, this activity will not be 
considered a detriment but a decided means of co-operation 
and a method of materially stimulating and building up a 
contracting business. 


What a Technical Education is and What it is Not. 

Every now and then there appears in the press, the 
opinion of an apparently materially successful person, sue- 
cessful in most cases due to the brains and assistance of 
others, to the effect that a college education is practically 
useless and a detriment. We will not say that the assist- 
ance and brains overlooked by such advisers are those of 
college men, however, such will bear inspection. The cham- 
pion of all “knockers” of this class, taking as his subject 
the technical school and its product, is Mr. R. T. Crane 
of the Crane Company of Chicago, who, needless to say; is 
a non-technical man. His outbursts are varied in nature, 
and his proclamations have been widely heralded by the 
daily press, not so much, perhaps, as news or information 
but as a rare sample of the distorted and warped opinions 
that may originate from those whom everyone has reason 
to believe wise, careful thinking business men. The last 
attack issued by Mr. Crane is a pamphlet setting forth 
his arguments under the title, “The Futility of Technical 
Schools in Connection with Mechanics and Manufacturing 
or Electrical and Civil Engineering.” 

It is not our purpose through these brief remarks to 
take up particular points brought out by Mr. Crane, these 
have been refuted time and again to the satisfaction of the 
most persistent. Perhaps the best information of a carefully 
weighed and impartial nature on this side of technical and 
industrial education is that written by Dexter S. Kimball, 
and published by Cornell University, under the title, “The 
Need of Industrial Education.” A word for Professor Kim- 
ball’s qualifications to speak, for Mr. Crane would say 
that he is one of the “Ordinary College Set,” immediately, 
from seeing the “Prof.” in connection with his name. Prof. 
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Kimball, according to Mr. Crane’s recipe for a trained en- 
gineer, served in his youth an old-fashioned apprenticeship. 
He then devoted himself to science, pure and applied, 
graduating from a technical school and since served as 
Professor of Mechanical Engineering and as superintendent 
of a large manufacturing plant. He, therefore, has a right 
to take up the subject with authority on the basis of the 
laborer, the manufacturer, the scientist and the edueator. 

Professor Kimball frankly states that the old apprentice- 
ship system is dead and that the new systems are very 
much alive and growing. His analysis of the situation 
shows that the general characteristics of men to fill success- 
ful places in the engineering and industrial fields must in- 
clude accomplishments, further than inherent ability, general 
and cultural knowledge, as follows: First, manual skill; 
second, scientific knowledge; third, manufacturing knowl- 
edge. Mr. Crane’s recipe for education includes the first 
and a small part of the third, which is sufficient comment 
or comparison. 


Our friend of the old school has fallen behind the times 
about 25 years. He fails to realize, because certain young 
men exhibit an unfavorable attitude toward the manufactur- 
ing plumbing shops under his direction, that such a state 
of affairs should not be taken as a criterion of their value 
in the business. These statements apply to the other fields 
which he has invaded. Higher mental development along 
scientific lines does not necessarily exist with manual skill 
and shop leadership. The high grade and capable engineer 
must possess the first, but not necessarily the two last. 
Prof. Kimball says that it has yet to be shown that the 
higher techincal schools, with the many faults that they 
may have, are not fulfilling their purposes fairly well at 
least. In quoting his words, we are voicing the same senti- 
ments and inviting any others who differ to come forward 
with the information wherein the industrious, college-edu- 
eated, technical engineer of today is wanting. This is not 
for the sake of argument, but for the higher development 
of the industries and the benefit of those who are spending 
considerable sums in salaries to technical engineers in the 
belief that they are getting what they pay for. 


It is to be remembered that the technical school does 
not have for its aim the training of skilled mechanies, tool 
makers, and foremen; if it were so, manual skill would re- 
ceive more attention. On the other hand, such a school has 
for its object the training of young men for the higher 
levels of the engineering field giving them a _ thorough 
training in the fundamentals of engineering science, together 
with what manual skill and manufacturing knowledge it is 
possible to impart in time allowed and facilities at hand. 


Finally, in regard to higher education, whether it be 
technical or liberal, we quote again from Prof. Kimball. 
“It must not be forgotten that the aim and end of all edu- 
cation should be to train a man to think, not only with re- 
gard to his occupation in life, which may be very narrow, 
but also with regard to the broader industrial problems 
of the day which surround and intimately affect him and 
which at present he is often blindly seeking td solve. Train- 
ing for manual skill and in shop methods does not help 
to make a man an intelligent voter; no more does the study 
of the higher sciences give the broadened outlook and sym- 
pathetic view of his fellow-man, which belongs to the truly 
cultured man. This broader instruction which makes 
for better citizenship cannot be well imparted in any shop 
school or apprenticeship system.” 
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Electrical Equipment of Central Georgia 
Railroad Shops, Macon, Ga. 
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(Contributed Exclusively to SourHerRN ELECTRICIAN. ) 
BY A. C. LASHER, 
ELECTRICAL ENGINEER FOR CENTRAL GEORGIA RAILROAD Co. 


F ROM standpoints of economical arrangement, adequate 

facilities and equipment, the railroad shops of the 
Central of Georgia located at Macon, Ga., are typical of good 
engineering and present developments for carrying on work 
of considerable magnitude connected with all branches of 
steam railway transportation and maintenance. These shops 
are without doubt the largest in the South and as to 
mechanical and electrical equipment one of the finest in the 
whole country. On this account the electrical features, in 
eluding the central electrie station installed, are of particular 
interest. In presenting this article considerable material has 
been based upon that the author recently presented to the 
student publication of his university, the Iowa State Col- 
lege. In what follows only the electrical details are treated 
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and the illustrations represent the present equipment which 
is considerably enlarged from the original layout. The 
present power plant will receive attention first, then the 
other related power developing appliances which from their 
variety and scope of their work are rendered especially in- 
teresting. 

The Central of Georgia Railroad began the construction 
of the new Macon shops early in the year 1907, for the 
manufacture of freight cars, and for locomotive and freight 
car repairs. The financial crisis, beginning the later part 
of that year, delayed for a time the progress of the work, 
but when it was finally resumed at a later date, it was 
with an additional appropriation not only sufficient for 


present needs, with moderate means for expansion to take 
care of the future, as was the original intention, but with 
liberal provision for the present and immediate future, and 
with ample space for extension which might be ealled for 
several years later. The result was a total appropriation of 
approximately two million dollars, permitting the construc- 
tion of a magnificent lot of buildings, the furnishing of 
these buildings throughout with thoroughly up-to-date ma- 
chinery, making one of the finest equipped railroad shops 
in the country. It is quite natural in the layout of a 
shop of this kind, where power for driving machinery is 
needed in large quantities, that the first, but by no means 
the least, consideration should be the power plant. In order 
to bring about the greatest efficiency of production, one 
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of the most important factors of which is reliability of 
operation, no pains should be spared that would tend to 
render the prime mover more efficient and reliable in any 
respect. The equipping of the power plant of the Central 
of Georgia shops was no exception to this rule. 

POWER PLANT EQUIPMENT. 

The prime movers consist of three Westinghouse Par- 
sons turbo-generator sets of 300, 500 and 625 K. W. capa- 
eity respectively, and a Franklin Corliss air compressor, 
capacity twelve hundred cubic feet of air perminute, de- 
livery pressure 125 pounds. These units receive steam at 175 
pounds pressure from five 250 horsepower Sterling water 
tube boilers. The boilers are hand-fired with a low grade of 
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coal, but are also arranged for automatic firing of shav- 
ings and scrap wool from the car shop and planing mill 
situated at a distance of four-hundred feet from the power 
house. This fuel is conveyed directly from the wood-work- 
ing tools to the boiler room by means of exhaust fans, and 
is admitted to the fires as required by means of a motor- 
operated drag chain. 

The 300 K..W. and 500 K. W. turbines and the air com- 
pressor each exhausts into its individual Alberger barometric 
condenser, and each has its individual equipment of cireu- 
lating and dry vacuum pumps. The discharge pipes from 
the circulating pumps are interconnected in such a manner 
that in case of failure of the pump supplying any unit, 
that unit may be supplied from either of the pumps without 
interrupting the service. The 625 K. W. turbine exhausts 
into a Westinghouse LeBlane condenser. Live steam from 
the boiler room is used in considerable quantities in the 
blacksmith shop for operating steam hammers and forg- 
ing presses, also in the eretting shop for testing locomo- 
tive boliers. This steam is conveyed a distance of about 
four hundred feet through an underground tunnel. Ordi- 
narily the steam hammers exhaust into atmosphere, but dur- 
ing cold weather they exhaust into the heating system and 
furnish a lagre part of the heat required by the several shops. 
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The 300 K. W. and the 500 K. W. turbines are each 
also arranged to exhaust into the heating system. The 
vacuum system of heating is employed. A forced cireula- 
tion of air by means of fan blowers serves to convey the 
heat from the radiators to all parts of the buildings, each 
building having its own system or systems of radiators and 
blowers, which receive steam through the underground tun- 
nel from the low pressure main. The pressure within the 
main is maintained at from two pounds above to five pounds 
below atmosphere by means of vacuum pumps located in 
the returns from the radiators. The load on the turbine 
which exhausts into the system is adjusted at the governor 
so as to furnish the necessary amount of steam for heating 
purposes, the major portion of the load during this time 
being carried by the other turbines. eS 

The auxiliaries receive steam from a separate system of 
piping branching from the main steam header and exhaust 
into a line leading to the feedwater heater. The major por- 
tion of the water used for boiler feed is conveyed to the 
heater from the several cooling coils and jackets on the 


turbines and air compressor cylinders. If the exhaust from 


the auxiliaries is not sufficient to raise the temperature of 
the feedwater to the required degree, live steam under ¢on- 
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Fig. 2. Layout oF PowER PLANT EQUIPMENT. 
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trol of a thermostatic regulator can be turned on and the 
feed water thus held at the desired temperature. 

GENERATOR AND EXCITER EQUIPMENT. 

_ The generators deliver 440 volts, 60 cycle three phase to 
the switchboard, and supply directly to three phase indue- 
tion motors in the neighborhood of sixty per cent of all 
the power required, induction motors being used almost 
exclusively where the machines run at constant speed. A 
300 K. W. rotary converter receives alternating current at 
147 volts through three 100 K.W. transformers and de- 
livers direct current at 240volts for supplying all adjustable 
speed motors and all cranes and electric hoists. In addition 
to the 300 K. W. rotary for supplying direct current mo- 
tors, there is a 100 K.W. synchronous motor-generating 
set supplying also 240 volts from the direct current side 


> aS ae. 
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for operating in parallel with the rotary or singly during 
periods of light loads. Both the rotary and the 100 K. W. 
set are arranged as three wire generators for delivering 120 
and 240 volts, the former by means of three special small 
transformers arranged in inter-connected star from the main 
collector rings on the alternating current side of the ma- 
chine, the latter by means of balance coils connected to slip 
rings taken from proper points on the commutator. The 
purpose of this feature will be understood from the descrip- 
tion of the plugging-in circuits in a subsequent paragraph. 
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The exciter equipment consists of a 20 K. W. direct con- 

nected steam-driven set and a 25 K.W. motor-driven set, 

each delivering 125 volts. A Tirrill regulator operating 

from either exciter insures uniform generator voltage. 
COOLING WATER SYSTEM. 

Cooling water for condensing purposes is obtained from 
the Ocmulgee River at a distance of three-fourths of a mile 
from the power house, by means of three electrically driven 
turbine pumps, each capable of delivering one thousand 
gallons per minute. These pumps are direct connected to 
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40 horse power three phase 2,200 volt motors which re- 
ceive their current from step up transformers lotated at 
the power house. The motors are started from the switch- 
board at the power house. The cooling water, after pass- 
ing the condensers, flows into a reservoir and from this 
reservoir a portion is drawn off for general use about the 
shops. The remainder flows back to the river. That por- 
tion which is drawn off for shop use is filtered before pass- 
ing into the supply pipes. In ease there is not sufficient 
water passing the condensers to supply the demand for 
general use, as may be occasioned by only one of the units 
running, and that under light load, the receiving reservoir 
is supplied directly from the main discharge of the river 
pumps. 

The filter plant consists of an 80,000 gallon settling 
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basin, three sand filters of the horizontal pressure type, 
two motor-driven centrifugal pumps, two duplex steam 
pumps and the necessary chemical solution tanks and ap- 
plianees. The combined capacity of the plant varies con- 
siderably with the condition of the water, but it is ealeu- 
lated to be around 750 gallons per minute under most severe 
conditions. Throughout periods of unusually muddy wa- 
ter during spring freshets, the capacity of the plant is re- 


- stricted by the inability of the mud to settle out while the 


water is passing through the 80,000 gallon basin. The 
entire object of the filter plant is to remove mud, as there 
are no boiler scale forming compounds present. 

One of the motor-driven pumps just mentioned serves 
simply to transfer the water from the receiving reservoir 
to the settling basin after the proper chemical solutions have 
been added. This pump is driven by a five horse power 
direct current adjustable speed motor and pumps against 
a head of about six feet. The other pump, whieh is of the . 
two-stage turbine type, is also driven by a direct current ad- 
justible speed motor, 40 horse power capacity, and serves 
to force the water from the settling basin through the fil- 
ters and into the service pipes, where a pressure of between 
50 and 60 pounds is maintained. These units are rendered 
adjustable in speed by means of shunt field control in order 
that the flow of water may be suited to the demand. 

DISTRIBUTION SYSTEM FOR SHOPS. 

Electrical energy is transmitted to the distributing 
switch panels in the several shops by means of varnished 
cloth insulated lead covered cables run in underground 
fibre ducts. In nearly all cases duplicate mains are em- 
ployed with facilities for easily switching out individual 
eables in case of alteration or repair. In the more im- 
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portant departments, ring feeders originate at the distri- 
buting panels and encircle that department. The feeders 
are also lead covered with varnished cloth insulation and 
are laid underground in the same manner as the mains. At 
convenient distances along the line of feeders, small man- 
holes are built, at which points taps are brought out from 
the feeders through water-tight fuse boxes. From _ the 
fuse boxes to the motors the service wires are of varnished 
eloth insulation with weather-proof braid run in steel con- 
duit, this conduit being imbedded in the concrete footing 
of the floor. Each motor is equipped with an automatic 
overload circuit breaker, the fuses in the manhole serving 
only to protect the service wires or to enable same to be 
eut off from the cireuit in case of circuit breaker inspec- 
tion or repair. 

At the present time the shop equipment includes two 
hundred and forty-five electric motors. These range in size 
from three-fourths to seventy-five horse power, and col- 
lectively represent a load of 3,300 horse power. Individual 
drive is the order throughout, except where several constant 
speed tools can be advantageously grouped to drive from 
a single motor. 

A convenient and interesting motor classification with 
reference to starting and operating characteristics is as fol- 


lows: No. of Total 
Motors. H. P. 

Constant speed alternating current, squirrel 
cage secondary type .as4, acces waak a sale ene 95 1290 

Constant speed alternating current, wound 
secondary 7 22).1t serie cee GO es ee 565 
Constant speed direct current ............ fence 170 
Adjustable speed direct eurrent ........ <4 eos 477 


Variable speed direct current, Cranes, hoists 
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ELECTRIC LIGHTING. 


Indoor lighting is obtained principally by means of 
mercury vapor lamps. Those for the main shops are sus- 
pended above the crane runways, and operate from 440 
volts alternating current. In the light machine bay direct 
current lamps are employed, two of the 55 volt lamps being 
connected in series from one side of the direct current 
three wire system. In the round house the same system is 
employed, except that two of the 55 volt tubes are operated 
in series as one unit, both tubes being mounted together in 
the same receptacle. These are of the vertical type and 
are mounted on the outer wall in front of and between the 
engine pits. 

At numerous convenient points in and around the en- 
gine pits, plug receptacles are provided for the attachment 
of cords carrying portable lamps and portable motors. 
This plugging-in circuit is divided between the two sides 
of the three wire direct current system and employs standard 
voltage lamps. A small direct current 100 volt adjustable 
speed motor mounted on trucks may be connected to any 
point on this cireuit by means of a portable cord and plug 
similar to those used for lamps and portable motors, and 
furnishes a very conveninent source ofpower for boring 
cylinders, turning crank pins, refacing valve seats, ete. 

In addition to supplying outdoor lighting for shop 
grounds and engine terminal yards, the power plant also 
furnishes general lighting for the freight and passenger de- 
pots and switching yards. The outside lighting is obtained 
by means of seventy-two four ampere direct current series 
magnetic are lamps operating from constant current mer- 
cury rectifier sets in the power house. The passenger de- 
pot and train shed are lighted by means of four and six 
glower Nernst lamps, as are also the freight car repair 


Fic. 4. View Snowing Le Buanc CoNDENSER AND Pumps ror OTHER CONDENSERS. 


Dercemser, 1911. 


DECEMBER, 1911. 


shop and the power house engine room and boiler room. 
Other miscellaneous lighting is obtained by incandescent 
lamps operating from transformers connected to the 440 
volt lighting feeders. 

The general layout of the shop ground and the design 
of the building is the work of the Central of Georgia Rail- 
road’s efficient corps of civil engineers. The buildings were 
erected by contract by outside parties. The design of the 
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power plant, the erection of its machinery and all steam 
fitting and electrical work was effected by the mechanical 
department. This department is also responsible for the 
machine tool layout of the various sections, the installation 
of the several tools, electrical equipment, wiring, ete., as 
well as the distribution of steam, compressed air and water 
for the scores of uses to which these labor-saving agents of 
civilization are constantly being employed. 


Instrument Testing Methods and 
Equipment for Central Stations. 


(Contributed Exclusively to SournERN ELECTRICIAN. ) 
BY E. P. PECK. 


VERY central station of average size and above 
should have a department or division of a 
department for testing and repairing meters and 
instruments. In a large system one or more rooms 
may be used for this purpose alone and several men 
may give their entire time to the work. The small station 
also should have an equipment of instruments, with some 
place set aside and used only for this work, and one man 
should have the care and use of the instruments. This 
man may spend a part of his time only on the instrument 
work, but as he is responsible for the instruments, they 
will receive better care and better results should be ob- 
tained. 

The advantages of a local laboratory are many. If ac- 
curate standards are kept, the portable instruments may 
be tested frequently and an accurate ealibration maintained. 
A new meter received from the factory has made a long trip 
and has had severe treatment before it reaches a Southern 
central station; and it should, therefore, always be checked 
before being used as a standard. The writer has on several 
occasions had to return new meters to the factory or to 
calibrate them before putting them in service. Further, a 
portable instrument is liable to change its calibration seri- 
ously in several months use and should be checked regu- 
larly. Instruments are often used on important tests, when 
the error of the meter is greater than several per cent. A 
ease came up recently in connection with a medium size 
central station which illustrates the need of a_ standard 
equipment and an instrument repair man in all stations. 

An important series of tests was to be made, presumably 
to settle a dispute as to the performance of some purchased 


[Note.—This article is the first of a series which Mr. Peck is 
preparing on ‘Instrument Testing Methods and Equipment for 
Central Stations. The articles will appear in several issues and 
develop the following subjects: The Laboratory; Care and Use of 
Portable Instruments; Checking Watt-hour Meters; Tests of 
Electrical Apparatus. The article on the Laboratory, presented 
in this issue, takes up the need of a laboratory, the advantages 
of a local laboratory, the conditions which justify a laboratory, 
the arrangement and equipment, including the laboratory in- 
struments, control devices, and sources of electrical supply, con- 
sidered for both small and and medium size stations. 

Under Care and Use of Portable Instruments will be given 
the instrument equipment necessary for the large number of 
miscellaneous tests which are called for in central station work, 
the connections and approved methods of using instruments, and 
errors to be guarded against in the use of instruments. 

Under Checking Watt-hour Meters will be given instructions 
for the general mechanical and electrical inspection of the 
meters, the general formula for use in figuring out the checks, 


equipment, and an engineer was sent from the manufactur- 
ing company. The local man packed his trunk with the 
meters to be used on the test and carried them to a large 
well equipped laboratory for test. There were about 
twelve meters in the trunk and it was the wish of the com- 
pany to get them checked in about thirty-six hours. An 
examination showed that about half of the meters were in 
such bad mechanical condition that it was impossible to: 
check them without preliminary work and only two were 
in condition to be used with any assurance of accuracy. As. 
the important test could not be postponed, the meters were 
taken back, only two having been calibrated. From the 
condition of the meters an error of 10 per cent was easily 
possible. It is quite often that meters costing less than 
$200 settle disputes involving amounts of several times that 
much. In such a case the meters should be known to be 
correct. 

When a meter is returned to the factory for repairs, or 
for checking, it is gone for several weeks, often several 
months. Thus it is necessary for a company to have a 
number of spare meters, in order to always have one avail- 
able. This extra investment in portable meters could be 
profitably put in laboratory standards. In addition to the 
time lost, express charges must be counted in, and there is 
always the probability of the meters being knocked out 
of calibration in shipment. 

In getting new customers, or in settling the unavoidable 
disputes with old ones, the statement that the company 
maintains a laboratory of exact standards, and that the 
greatest care is used in maintaining the accuracy of the 
company’s meters, cannot fail to have a favorable effect. 


with an explanation of the meter constant, the methods an@ 


connections for checking watt-hour meters, and convenient forms 
for entering the records of the checks. 

The subject, Tests of Electrical Apparatus, will be divided 
into four articles as follows: Load Tests on Motors; Tests on 
Transformers; Tests on Generators; Tests on Rotary Con- 
verters, 

Each of the above subjects will be treated from the standpoint 
of the tests a central station engineer will be required to make 
on apparatus, 1nd will include the instruments and connections, 
and methods of making the tests. Mr. Peck is decidedly a 
capable electrical engineer, and from his years of experience in 
charge of testing as assistant electrical engineer of the Georgia 
Railway and Electric Co. of Atlanta, Ga., it is certain that his 
articles will not only be interesting but full of valuable sug- 
gestions for otLers working in the same field or contemplating 
the establishment of a department similar to that he has 
charge of.—Editor.] 
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While the volt and kilowatt hour are intangible units, they are 
as definite and may be measured as exactly as units of length 
and weight are measured (except in work of extreme pre- 
cision) and the customer should know that his kilowatthour 
is as standard as the central station man’s ton of coal. 

In the mind of the central station manager it may be 
known that a proper equipment of meters is convenient, 
but the final question he has not settled is “Will it pay?” or 
“Will the cost be justified under our conditions?” This 
question must be weighed and settled in each individual 
ease, and in addition to the talking points and the conveni- 
ence of a meter equipment, the question of expenses and 
income must be considered. The expenses of a system are 
made up of numberless items, but its income, in the 
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case of a central station which meters the energy sold, is 
based entirely on the meter readings. A reduction in the 
price of any of the supplies or of labor will make an in- 
crease of earnings. But that is a reduction of one item 
only. Five per cent saved on coal is not nearly five per 
cent saved on the energy developed. A saving of two per 
cent of the energy sold is far greater. It is a known fact 
that nearly all of the changes in watthour meter ealibra- 
tions are such as to make the meter run slow. An average 
error of 4 per cent slow for old meters not regularly cali- 
brated is rather less than is usually found. In fact, a meter 
three or four years old is often found 10 per cent slow. 

The question is then, “What investment and maintenance 
expenses are justified to increase the total income four per 
cent?” In a new company, the question would be, “What 
investment and maintenance expenses are justified to save 
the company a loss of 4 per cent of the total income?” If 
the cost is greater than the saving, with a profit on cost 
added, the equipment is not justified; if the saving is 
greater, the company is losing money by not having the 
equipment. On this basis it is a very small company in- 
deed, that cannot keep a few standards and give a part of 
the time of one man to meter calibrations. — 
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As above stated, many superintendents and managers 
realize the need of a proper testing equipment, but do not 
arrange for it because they think the cost is too great, or 
because they do not know just the proper equipment to 
be bought to handle their work to the best advantage. It is 
the purpose of these articles, therefore, to lay out the equip- 
ment of a laboratory, listing the apparatus and giving con- 
nections. Also, to show how the apparatus may be used 
in tests and investigation of the whole system. 

LAYOUT FOR A LABORATORY. 

In laying out a scheme for a laboratory it is well to 
follow a definite plan, and as new apparatus is bought, se- 
lect it to follow out the main idea. Many times an assort- 


ment of meters is purchased in a more or less haphazard 
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manner, with the idea that they may be needed later and 
it is best to get them while it is possible. It is better to 
look at the question from a business standpoint and to buy 
the apparatus most flexible in its uses. In other words, 
lay out the equipment so that one set of instruments will 
cover the greatest possible line of work. Follow this idea 
in both the laboratory and portable instruments and the 
result will be that much may be saved on the original cost; 
or more of the essential instruments may be purchased, 
and a less number of instruments be on hand to be kept 
in calibration. Laboratory instruments are pretty things 
and look well if arranged for display, but a large amount 
of apparatus standing idle with only a small amount in regu- 
lar use, does not show real engineering judgment. It will 
be noted that this idea is followed through the whole equip- 
ment recommended later. 
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If there is any choice of location for the laboratory, a 
place should be selected as free from vibration as possible, 
and one which is not subject to stray fields from machines 
or feeders. It is possible to get good results even if vibra- 
tions and stray fields are present, if proper equipment is 


-used and proper precautions taken, but the work is much 


simplified and accurate results much more easily obtainable 
if these annoyances are absent. The tables or benches for 
testing should be made of heavy metals and very solidly 
braced. It is often convenient to arrange a long bench 
down the side of the room for holding the primary stan- 
dards, with shelves, drawers and cupboards underneath. 
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LABORATORY EQUIPMENT AND RECORDS. 


A complete laboratory should contain a set of final 
reference standards which may be called primary standards, 
a set of secondary or transfer standards, and a line of port- 
able instrumerits for general testing. In order to use these 
instruments to advantage the various voltages and cur- 
rents must be conveniently arranged and apparatus con- 
nected for the exact control of all circuits. 
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A system of meter records should be kept, which will 
give all of the data necessary on the work done on meters. 
A file system may be made which has an envelope for each 
meter and instrument worked on. The envelope should give, 
on the outside, the make, number, kind and capacity of the 
meter. In the envelope should be filed the date of the work 
done, all details of repairs and calibrations, a record of 
the calibration, and the name of the man doing the work. 
By this means a complete history of the meter from the 
time of its purchase is at hand, and it is only by some 
such arrangement that a record of the amount and kind 
of work done may be kept. 


PRIMARY STANDARDS. 


The fundamental electrical units are the ohm, the am- 
pere, and the volt. Therefore, the primary standards must 
be standard resistance units of the proper values, and 
standard cells for obtaining the volt. It is always more 
convenient and accurate in commercial work to use these 
two units and obtain the ampere from them, as the stan- 
dard resistance and standard cell are portable, extremely 
accurate, and easily used. In order to be able to use 
these primary standards a potentiometer is necessary, with 
its galvonometer and multiplier or volt box. 

The potentiometer is an instrument made for use in 
connection with the above mentioned standards, and to 
measure current and voltage exactly. The construction of 
different makes of potentiometers varies greatly, each manu- 
facturer adopting a different design. It is well to select 
one of not too elaborate design, but one which will cover 
a large range of values and is rugged. 

A few years ago it was the practice to purchase labora- 
tory standard indicating instruments to use as primary 
standards, but it has been found that any instrument de- 
pending on the constancy of delicate springs, permanent 
magnets, and the perfection of jewels and pivots, will not 
remain constant over several years continual use. While 
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these instruments are excellent as secondary standards, it is 
necessary that they be checked frequently. One of the 
largest companies in this country checks such standards 
every week. In addition to lack of permanency of calibra- 
tion, it will be found that a complete line of such instru- 
ments will cost more than the very accurate and permanent 
potentiometer outfit. 

A suitable potentiometer, with a one-tenth (.1) and a 
one-thousandth (.001) ohm standard resistance, will measure 
currents from one-tenth (.1) ampere to five-hundred (500) 
amperes to an accuracy of one-tenth of one per cent 
(.1%). With a volt box having 15, 150, and 1,500 volt 
steps, voltages from one ten-thousandth (.0001) of a 
volt to 15,000 volts may be measured to the same accuracy. 
Thus, one instrument with its auxiliaries, will handle an 
enormous range of both amperes and volts, and if pur- 
chased from reliable manufacturers, may be relied on for 
accuracy and permanence. 

A reserve standard resistance, having a resistance of 
one-hundredth (.01) ohm is advisable. A standard resist- 
ance is one of the most permanent standards obtainable, if 
it is always used properly, but there is always a chance 
that one of the resistances will be damaged by overload 
or by ¢areless handling, and in such a ease its errors should 
be determined at once. The resistances may be sent periodi- 
cally to the makers or to a well equipped laboratory for 
test; but it is better to have the reserve standard and to 
make all checks in the local laboratory. If there are only 
two standard resistances, and one of them has to be sent 
off for test, the laboratory is badly handicapped during its 
absence. 

For the same reason one or more reserve standard cells 
should be kept on hand. As the standard cell is the final refer- 
ence for most of the checks, it is essential that it should 
not be used after its voltage has changed. Two cells may 
be purchased at once, one being used as a working standard, 
and one as a reserve standard. Checks of the working 
standard are easily made with the potentiometer. The cells 
should be compared when new, and at later intervals. 
When a change takes place in one of them, it is well to use 
the reserve standard as a working standard, and to buy 
a new reserve standard. 

A wheatstone bridge will be needed frequently in con- 
nection with both laboratory and outside work. A bridge 
adjusted to one-tenth of one per cent (.1%) in a portable 
form is quite satisfactory. The next section of this article 
will take up other laboratory equipment. 
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American Switch Gear Structures and 
Distant Control Apparatus. 


(Contributed Exclusively to SoutTHERN ELECTRICIAN. ) 
BY STEPHEN Q. HAYES. 


N order to illustrate more clearly the difference in the de- 
sign of the station made necessary by the use of bottom 
connected breakers and enclosed busbars for the high ten- 
sion circuits, Fig. 15 has been prepared for the purpose 
of comparison. This station shows three different designs 
of switching equipment for the control of two 15,000 Kva, 
66,000 volt, three-phase incoming lines and four 7,500 Kva, 
three-phase step-down transformers supplying current to 
two sets of 13,200 volt busbars. Section “A” of Fig. 15, 
shows the general arrangement of the circuit breakers, bus- 
bars, connections, ete., using bottom connected breakers 
of standard design and arranging to locate the 66,000 volt 
busbars with their disconnecting switches on the lower floor. 
With this arrangement, the control desk, the low tension 
breakers and the high tension breakers are all placed on 
the upper floor, and in order to provide sufficient head 
room for lifting the coils and iron out of the transformer 
ease, it is necessary to slide the transformer into the pass- 
age way and run it along to the central portion of the 
building where the floor has been raised under the control 
desk in such a manner as to provide the necessary head 
room. With this arrangement it may be noted that the total 
height of the building required from the floor line to the 
roof girders is 47 feet, 6 inches. The high tension incom- 
ing line breaker and the breakers for the high tension side 
of the step-down transformers are arranged in two rows in 
order to provide sufficient space for the breakers. 


‘Section “B” of this figure, shows the arrangement neces- 
sary if it is desired to use top connected breakers and still 
to enclose the busbars. With this arrangement the 66,000 
volt busbars, as well as the 13,200 volt cireuit breakers 
with their busbars and the control desk are placed on the 
upper floor, while the 66,000 volt breakers themselves with 
their disconnecting switches are located on the main floor 
near the transformers. With this arrangement a somewhat 
smaller amount of head room is required, and any trans- 
former ean have its coils or iron removed as soon as it is 
slid out into the passage-way. The building arranged in 
this manner requires a height of 37 feet, 6 inches from the 
floor line to the roof girders and requires a second floor 
the same as shown on section “A.” 

Section “C” shows the arrangement of this same station 
with top connected breakers and open busbars and wiring 
for the 66,000 volt circuits. With this arrangement there 
is no necessity of any second floor, all of the apparatus 
is placed on the one level and the height of the building is 
greatly reduced as the distance from the floor line to the 
bottom of the roof girders is only 30 feet. 

It is needless to say that this section “C” is by far the 
cheapest with respect to the cost of the building itself. In 
sections “B” and “C” the design of the cireuit breakers 
is such that there is ample space to place the line breakers 
and the breaker for the high tension side of the step-down 
transformers in one continuous row. These three sections 


of Fig. 15 clearly show how the type of the switch gear 
and the arrangement of the high tension busbars and wir- 
ing materially affect the design of the station. 

The preliminary design of the transformer and switch- 
ing galleries in the Rio Janeiro T. L. & C. Company sub- 
station at Rio is shown in Fig. 16. This station is de- 
signed to accommodate the necessary switching gear for 
the control of, four 88,000 volt, three-phase, 50-cycle in- 
coming transmission lines, four banks of step-down trans- 
formers, each comprising three 1,700 Kva units stepping 
down from 88,000 volts to 6,600 volts and two banks each 
of three 1,700 Kva single-phase transformers stepping 
down from 88,000 volts to 22,000 volts. The necessary 
switching gear is also provided for the control of a large 
number of 6,600 volt and 22,000 volt feeder circuits, as 
well as various gas engine driven generators, motor gener- 
ator sets and A. C. and D. C. feeders. 

This sectional view is taken through the 22,000 volt 
circuits and the 88,000 volt circuits, and, it may be noted, 
that the incoming lines pass through disconnecting switches, 
oil immersed choke coils, oil immersed series transformers 
to the 88,000 volt oil circuit breaker. From these breakers 
the current passes to either or both of two sets of knife 
type disconnecting switches to the 88,000 volt busbars that 
are located in masonry compartments 4 feet, 8 inches square 
near the top of the station. From these busbars the cur- 
rent returns through suitable disconnecting switches to the 
oil cireuit breakers and thence to the high tension side of 
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the 1700 K. W. step-down transformers. The 22,000 volt 
cireuits from the transformers pass through oil circuit 
breakers to the buses and from the buses feed out through 
additional breakers to the 22,000 feeder circuits. 

A plain view of the switching galleries in the same sta- 
tion would show the arrangement of the line inlet hoods with 
their two sets of disconnecting switches and the high tension 
buses. The high tension line where it enters the building 
goes to two disconnecting switches per phase, one of which 
euts off the current to the lightning arresters, while the 
other disconnects the cireuit through the choke coils to the 
breakers, ete. The central portion of this cut shows the 
arrangement of the coil cireuit breakers, choke coils, series 
transformers, main transformers, and indicates clearly the 
rather elaborate precautions that are taken to keep the 
various phases in separate masonry compartments. Th 
lower portion shows in a general manner the approximate 
arrangement of the potential regulators and the low tension 
oil cireuit breakers. 


oO 


It might be noted that the actual arrangement of this 
station as installed differs in quite a few respects from the 
preliminary sketches, but these sketches show clearly the 
general type of construction for a station of this class 
where it is desired to have the enclosed system of busbars 
and wiring. There are a couple of points in connection 
with this arrangement that are of particular interest. As 
may be noted from Fig. 16, the disconnecting switches in 
the high tension circuits are to be pulled from a passage 
way provided with windows for the purpose. As it is diffi- 
cult for the attendant in the passage way to determine 
whether or not the oil circuit breaker, isolated by certain 
disconnecting switches, is open or not, additional sets of 
signal lamps are installed in these passage ways and these 
lamps are operated by means of the signal switches located 
on the breaker in the same manner as the corresponding 
signal lamps on the’control dask. 


This station is so arranged that the four incoming high 
tension lines may be connected to either of two sets of 
buses and similarly the circuit breakers for the high tension 
side of the transformers can be connected to either or two 
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sets of buses; these connections being made by means of the 
knife switches. In order that the switchboard operator 
may have a clear idea of the arrangement of the various 
circuits, a miniature busbar system is placed on the control 
desk and the usual red and green signal lamps are located 
near the controllers in such a manner as to show what 
circuits are open and what circuits are closed. Instead of 


providing mimic disconnecting switches, telephone lamps 
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are installed on the control desk, these telephone lamps 
being connected in series with standard incandescent lamps 
and snap switches. Snap switches and the incandescent 
lamps are located in the passage ways near the high tension 
disconnecting switches, and it is the arrangement that the 
station attendants after opening or closing the disconnect- 
ing switches are to turn the snap switch on or off to light 
up or extinguish the telephone lamps on the desk. By hav- 
ing the additional signal lamp in the passageway and con- 
necting these in series with the telephone lamps on the 
desk, the station attendants can readily determine whether 
the signal was properly sent or not. The failure of the 
lamp due to burning out or some similar cause will indi- 
cate the dangerous position, namely—that the disconnecting 
switches are closed. As the main disconnecting switches 
in the station are seldom manipulated, it was not considered 
necessary to adopt any more elaborate signal system, al- 
though it would have been possible to have provided signal 
switches mechanically operated from the disconnecting 
switches. 

A somewhat more elaborate system that has been adopted 
on more recent plants is to furnish red and green signal 
lamps of the standard construction instead of telephone 
lamps for the signal system, and to include the red signal 
lamps in the miniature bus system in the same manner as 
the red signal lamps of the cireuit breaker controllers are 
included. Instead of supplying standard knife switches 
that would simply turn the current on or off on the indi- 
cating lamp, single pole double throw knife switches or 
snap switches are provided so that in one position the red 
lamp is lighted and in the other position the green lamp 
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is lighted. In a three-phase plant three of these switches 
would be provided and the station operator would be in- 
structed to throw over a signal switch as soon as he had 
pulled one of the disconnecting switches in the three-phase 
circuits and then to operate the second and the third signal 
switches after pulling the corresponding disconnecting 
switches. In this manner the station operator would be 
notified that the disconnecting switches were being manipu- 
lated as both the red and the green lamp would be lighted, 
if some of the signal switches were in one position and the 
other signal switches were in the other position. 

The sectional view through the transformer and cireuit 
breaker house of a proposed 100,000 volt station is shown 
in Fig. 17. This station was to contain eight 7,500 Kva 
generators, with provision for eight future generators. Two 
different transformer propositions were considered, one 
being to furnish eight 7,500 Kva three-phase transformers, 
one for each machine and the other to supply three 5,000 
Kva single-phase transformers arranged in groups of three 
each to take care of the output of two 7,500 Kva gener- 
ators. The transformers whether in three-phase units or 
in single-phase units were to be used for stepping the 
voltage up to 100,000 volts and a large number of 100,000 
volt feeder circuits’ were to leave the station. Both the 
high tension and the low tension circuits were arranged to 
form complete ring systems, and as the station is practi- 
cally symmetrical around the vertical center line one-half 
of the drawing on the right hand side shows the eonnec- 
tions for the three-phase transformers, while the eorres- 
ponding arrangement on the left hand side takes care of 
the single-phase transformers. The 11,000 volt circuits 
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were practically independent of whether three-phase or 
single-phase transformer units were to be supplied. 

One particularly novel feature of this installation was 
the type of disconnecting switches to be used in the 100,- 
000 volt circuits. As indicated in the drawing the discon- 
necting switches consisted essentially of contacts hung from 
suspension insulators, which contacts could be lowered until 
they made connection with a rod projecting up from a 
condenser bushing. Flexible leads attached to the moving 
contacts connected to the station wiring in such a manner 
that these switches were practically single break switches, 
and the three poles of a three-pole switch were operated 
by a single mechanism with a suitable indicating device. 
This type of disconnecting switches, namely, a combina- 
tion of suspension insulators and condenser bushings, can 
be applied to practically any voltage that is apt to be 
reached in high tension service. The oil cireuit breakers 
in this installation were provided with condenser type 
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series transformers clamped around the condenser bushings, 
and these series transformers furnish current for the am- 
meters and relays. Copper tubing was used throughout 
for the busbars and wiring, the tubing being entirely bare 
and the busbars being hung from suspension insulators. 
Where wiring supports were needed, additional suspension 
insulators ordinarily hung from the busbars or busbar sup- 
ports were used. The outgoing lines pass through con- 
denser bushings set in the outside wall, and the helical choke 
coils for the transmission line were suspended from these 
condenser bushings. The outgoing lines are anchored to 
the building by means of a series of suspension insulators 
and the suspension type of switch was made into a horn 
gap for use with the electrolytic lightning arresters, the 
lightning arresters, choke coils and horn gaps all being 
located out of doors. This particular station will probably 
be somewhat modified for the arrangement shown when it 


is finally installed. 


Principles of Illuminating Engineering. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN. ) 
BY A. G. RAKESTRAW. 


Discussion of Operating Principles of Arc Lamps 
and Circuits Used. 

HE next group of illuminants to be considered will be 

those in which the conducting medium instead of 
being filament is a stream of vapor, commonly termed an 
electric arc. There are several kinds of are lamps, but 
the same principles of operation are common to all. Two 
conducting bodies, termed electrodes, are first brought in 
contact, establishing an electric circuit, and then slightly 
separated. The current density at the point of contact is 
so great that a portion of the electrode is vaporized. As 
the terminals are separated, this vapor being a conductor, 
affords a path for the current which continues to flow and 
since the resistance of this vapor stream is comparatively 
high, enough heat is generated to cause further vaporization 
and thus the are is maintained by the disintegration of the 
electrodes. 

Are lamps may be classified either according to the 
material employed for the electrodes or as regards the 
admission of air to the are. We also have distinctions as 
regards the connections, such as series, multiple and series- 
multiple, also between A. C. and D. C. lamps. As regards 
the material employed, we have two general classes, which 
we may term the luminous and the non-luminous. The 
latter of these is represented by the ordinary carbon are, 
and the former by the various types of flaming are, in- 
eluding the “luminous ares” using magnetic electrodes. 

There exists a radical difference in behavior between 
these two groups. The carbon are follows the law of 
“black body” radiation, that is, the color of the light and 
the efficiency bear a definite relation to the temperature. 
The are lamp operated at the boiling point of carbon, 
abounds in short wave lengths producing a brilliant white 
light, and as far as the total production of light is concerned, 
is very efficient. However, the greatest production of light 
comes from the erater of the carbon, and due to their rela- 
tive position, a good deal of this light is often obscured and 
part of the rest is absorbed by surrounding vapor and 


the enclosing globes. There the autual efficiency is con- 
siderably below the theoretical value. In the case of the 
“luminous ares,” we find that due to chemical changes in 
the material composing the electrodes, that the radiation 
given forth is different in color and greater in amount, than 
we would expect from the temperature. This will be taken 
up more in detail when taking up flaming arcs. 

As regards the classification by the admission of air, 
we have open, enclosed, and semi-enclosed ares. The first 
carbon ares were open to the atmosphere, being only sur- 
rounded by an outer globe as a protection against air cur- 
rents. The efficiency of these lamps are high, since they 
are operated with a short are, and a low voltage, but the 
life is very short, necessitating frequent trimming. The 
life is about 14 hours with one pair of round carbons, but 
by the use of a broad flat carbon, as high as 75 hours can 
be obtained. Sometimes two pairs of carbons are used in 
connection with a device which cut the second pair into 
circuit when the first ones are consumed. Besides the short 
life, another objection to the open are was the constant 
shifting of the crater and consequently a great variation 
in the intensity of the illumination thrown in any given 
direction from time to time. While this might be tolerated 
for street lighting, it rendered these lamps unsatisfactory 
for factory work, and out of the question for reading or 
any purpose requiring accurate vision. These lamps there- 
fore have been largely superceded by the enclosed are. 

By the use of an air-tight inner globe, around the are, 
the rate of oxidation is greatly reduced, and the life of 
the carbons prolonged. A pair of % by 12 inch carbons 
will last from 125 to 200 hours. Since a long are is used, 
the voltage at the are is about double that of the open 
are, and the efficieney is considerably reduced. The ques- 
tion therefore becomes one of balancing the saving in cur- 
rent against the increased cost of trimming of the open 
are, but even if these were equal, the enclosed are would 
be preferred on account of the better quality of light. 
The color of the long are, however, departs from the white, 
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being strongly tinged with violet, and having a hue quite 
similar to the light from a blue sky. 

An attempt to compromise between the open and the 
enclosed types of lamp, has resulted in the introduction of the 
semi-enclosed are lamp. These are made in small units, 
use a small size of carbon, and give a good volume of light 
with a medium length of life. Before the introduction of 
the high efficiency incandescent lamps, they were begin- 
ning to find a field for interior lighting, but were not able 
to compete with the tungsten lamp for this purpose. 

Are lamps may be connected either in series, in multiple 
or in series-multiple. Due to the unstability of the are 
resistance, which varies greatly and somewhat irregularly 
with changes in length, it is not practicable to put an electric 
are directly across the line without some sort of a steady- 
ing or ballasting resistance. Furthermore, such resistance 
is needed to prevent short circuit when striking the are. 
A resistance is used for direct current lamps, and a react- 
ance or chokecoil is used for alternating current. This re- 
sistance limits the volts in the are to about 75 to 85 volts 
on 110 volt circuits, and from 145 to 160 volts on 220 
volt circuits. It is evident, therefore, that the watts at the 
terminals of the lamp and the watts in the are itself are 
quite different. In series connections this resistance is 
not needed, as the cireuit is automatically adjusted at the 
point of supply, either by an automatically regulated are 
machine, or by a constant current transformer feeding the 
line, either directly or through a mereury are rectifier. 

In Figs. 1 to 5, connections are shown for various kinds 
of series circuits. Fig. 1 shows a D. C. cireuit using an 
are machine. Each lamp is provided with an automatic 
cut-out, and in case the carbons are burned out, the lamp 
is short cireuited so as not to affect the rest of the lamps, 
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Figs. 1 vo 6. CONNECTIONS FOR DiFrerReNnt Series Arc 
Lamp Crrcurts. 


the generator automatically varying the voltage so as to 
keep the current constant. Fig. 2 shows the same arrange- 
ment, except that it is supplied from a constant current 
transformer, the current from which is converted to D. C. 
by amereury are rectifier. There are two coils in the constant 
current transformer, the distance between which is variable. 
These coils are suspended and balanced by counterweights 
and automatically adjust themselves to meet the conditions. 
Fig. 3 shows the same transformer supplying A. C. ares in 
series. If it is desired to use lamps adjusted for current 
values differing from that supplied to the system, it may 
be easily done by using series transformers as shown. 
Fig. 4 shows another variation of this system in which 
constant potential alternating current is supplied, and the 
regulation effected by means of a choke coil of variable 
inductance, consisting of a coil free to move up and down 
on the middle leg of an E-shaped laminated structure, and 


balanced by weights. As the current tends to increase the 
magnetie pull draws the coil further down over the lamin- 
ated pole piece and consequently the inductance and there- 
fore, the choking effect is increased, tending to keep the 
current constant. Fig. 5 shows another plan that is some- 
times used, in which the lamps are fed from a constant 
potential transformer and each lamp is permanently 
shunted by an inductance. When the lamp is burning, very 
little current passes through this inductance, but when 
the circuit is interrupted, the current has to go through it, 
and it offers a counter e.m.f. about equal to the are, thus 
preserving the equilibrium of the system. 


In the ease of lamps used on series multiple circuits, — 


such as 2 on 220 volts, or 5 on 550 volts, which are termed 
power circuits, since there is no automatic voltage regula- 
tions, means must be provided for keeping the current 
steady when a lamp goes out. This is done by means of a 
cut-out switch which inserts a sufficient amount of resist- 
ance or reactance in the circuit to compensate for the 
lamp. Fig. 6 shows connections for such a circuit. 
While series operation of lamps is the most efficient, 
yet for operation in factories, and for most interior pur- 
poses, it is much more convenient to connect them in multiple. 
In this case, as stated before, it is necessary to have a re- 
sistance or reactance in series with the are. The mechanism 
used for striking the are and for regulating the feed of 
the carbons varies in different kinds of lamps. In some 
cases the same mechanism that strikes the are, keeps it ad- 
justed, and in other cases a separate device is used. As 
regards starting, are lamps may be either series starting or 
shunt starting. In the first case the carbons are normally 
in contact and on closing the circuit, the series current oper- 
ates a solenoid which draws them apart. Fig. 7 shows the 
conections of such a lamp, which is the simplest of all are 
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lamps. When the solenoid S, is not energized, the clutch C 
releases and the upper carbon falls by its own weight until 
it strikes the lower carbon. When the solenoid is energized 
it draws the two carbons a definite distance apart. When 
the are has burned too long, it goes out, the clutch immedi- 
ately is released and the are is struck again. In this ease 
the regulation consists simply in the striking of the are 
at frequent intervals. 

In the case of the shunt starting lamps, the carbons 
are normally apart, and the striking is accomplished by an 
auxiliary shunt coil which momentarily draws the electrodes 
in contact and releases them. The series current when estab- 
lished, operates a relay which opens the feeding magnets, 
but when the series current decreases to a certain point, it 
acts on the relay again, permitting the shunt coil to strike 
an are. Fig. 8 shows the connections for such a lamp. 
In both the above cases the striking and the feeding 
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mechanism are one. Now, in the case of lamps connected 
in series or in series-multiple, since the current is the same 
for all lamps in the series, evidently the use of series coils 
alone cannot give the adjustment necessary for each par- 
ticular lamp. Therefore, shunt coils are used, connected 
across the are. The clutch is connected to a rocker arm, 
to one end of which the core of the series coils is con- 
nected, and to the other the core of the shunt solenoid. 
The action is as follows: On throwing on the current, the 
are is struck by the series coil, as usual. Then the shunt 
coil exerts a pull opposing the series coil, bringing the 
rocker-arm to some intermediate position. As the are 
lengthens, the voltage across the are will increase, and 
finally a point is reached where the shunt coil is stronger 
than the series, drawing up its end of the arm and releas- 
ing the clutch. The carbon then drops part or all of the 
way and the shunt coil being weakened, allows the series 
coil to again draw the carbons apart to the proper distance. 
This is called differential feeding. Fig. 9 shows the con- 
nections. 

There are two adjustments possible with a multiple 
lamp. These are the voltage in the are, and the current 
strength. The former is accomplished by connecting to 
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various taps on the starting resistance, and the latter by 
the use of weights on the upper carbon holders. In series 
circuits, the current regulation is accomplished at the 
source of supply, but the voltage may be regulated by taps 
from the shunt coil or resistance inserted in series with it. 

In the case of lamps using inclined carbons, the same 
mechanism which feeds the carbons cannot be used for 
striking the are, and that is done by another device, which 
monentarily brings the electrodes together and then sepa- 
rates them. The feeding itself is ferquently accomplished 
by clockwork, using an escapement which permits a slow 
and steady feed, or by allowing the carbons to burn away 
against a projecting point, or by wedging two carbons of 
the same polarity together and allowing them to burn away 
against each other and thus be fed downwards. This method 
of feeding is termed a sneak feed or a jam feed. This 
type of mechanism is employed principally for flaming 
are lamps, and will be more particularly described when 
treating that group of lamps. In the next number we shall 
consider the illuminating features of the ares, their ef- 
ficiencies and distribution, and also take up a brief descrip- 
tion of some special forms. 


Conditions, Practice and Developments 
in English Central Stations. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY CECIL TOONE, AN ENGLISH ELECTRICAL ENGINEER. 


Central Station Fuel, Purchase Basis and Econo- 
mies in its Use. 
Y far the greater number of English central stations em- 
ploy as fuel, coal of one sort or another. Indeed, 
among some 427 stations, 300 or 91 per cent use coal. Of this 
number 51 or 12 per cent of the total use anthracite and 
339 or 79 per cent of the total use other than anthracite 
coal, while only 14 use coke; 41 town refuse and 7 oil fuel. 
Anthracite is mainly used in stations of less than 600 kw. 
capacity, being then largely used in the manufacture of 
producer gas. This fuel is generally too costly for very 
liberal use under steam boilers, despite its well known ad- 
vantages for steam raising. Various hard steam coals are 
widely used, being cheaper than anthracite though more 
gassy and inferior in ealorific value. Coke possesses no 
special advantage, other than in some eases, ready accessibil- 
ity of supply. When employed, it is generally used in the 
form of coke breeze. Oil fuel is too costly in this country 
to find general favor for steam raising purposes and, un- 
less its price is considerably reduced, it is not likely to be 
used in other than isolated instances or for such special 
purposes as helping coal-fired boilers over their peak load. 
Town refuse is not a satisfactory fuel, and its use is gen- 
erally taken up on the principle of making a profitable 
virtue of necessity. Many stations find the operation of 
refuse destructors, in conjunction with electricity works, 
very expensive and even unprofitable, though a dozen Brit- 
ish stations achieve satisfactory results from the system. 
Stations obtaining coal at less than $2.50 or more than 
$5.00 per ton may be regarded as exceptional in this coun- 
try. The former class includes some 153 stations and the 


latter some 41 undertakings. The specially cheap coal is 
almost invariably low grade smudge or slack, and con- 
sequently involves difficulties in burning which compensate 
to some extent for the lower price paid, while the specially 
expensive fuels are invariably anthracite. It is unusual to 
obtain the latter at less than $5.00 to $6.25 per ton of 
2240 lbs. The mean price paid for solid fuel, which is 
almost entirely coal, in English central stations is: (1) In 


- 245 stations having no traction load $3.35 per ton; (2) In 


144 stations having tramway and general load $2.40 per 
ton; (3) In 389 stations (groups (1) and (2) combined) 
$3.00 per ton. The mean price of oil fuel in 7 stations, 
employing it mainly in Diesel oil engines, is $13.10 per 
ton, while in several small stations using gas engines sup- 
plied from town mains, gas is purchased at from $0.36 to 
$0.50 per 100 cubic feet. 
PURCHASE OF COAL ON A CALORIFIC VALUE BASIS. 

The purchase of coal on the basis of its true thermal 
value is gaining rapid favor in this country, and although 
it has encountered much opposition from colliery owners, 
numerous large undertakings already employ this system. 
It is generally conceded that any station burning more than 
150 to 200 tons of coal per week, may profitably employ a 
permanent coal testing staff and agree to pay for its fuel 
according to its ealorifie value and ash and moisture per- 
centage. 

The Greenwich station of the London County Council 
has had this system of purchase in operation for some time, 
with gratifying results to purchaser and colliery owner 
alike. In this particular ease, the standard calorific value 
is taken as 12,500 B. t. u. per lb.; smalls, that is less than 
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3-8 inch square, are not to be more than 20 per cent by 
weight and moisture not more than 10 per cent. For 
calorific value, ash and moisture tests, samples are taken 
from each 100 tons of coal in the ordinary way, while 
for “smalls” a 50 Ib. sample is selected indiscriminately 
from the barges or transporter grabs. If the samples prove 
to be of less than 10,500 B. t. u. per Ib. calorific value or 
contain over 13 per cent moisture or 25 per cent smalls, 
the whole cargo is rejected. Otherwise, if the calorific 
value be greater or less than 23,500 B. t. u. per Ib. the 
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to profitable working. It is quite typical of the economies 
obtainable by this means that in a recent test at the 
Leicester central station boilers fitted with mechanical stokers 
showed 10 per cent higher evaporative capacity than had 
hitherto been the case. 

Nevertheless, in spite of their manifold advantages, 
mechanical stokers are comparatively restricted in their 
application in English central stations. Of a total of some 
330 stations of which particulars are available, 171 or 52 
per cent use hand firing and 204 or 62 per cent use 


TABLE 4, BOILER CAPACITY AND AVERAGE FUEL PRICE OF STATIONS. 
DISTRICT NUMBER. 
Kilowatts Groups L. & M. ee ee EE Eee ea eee 
(1) (2) (3) (4) (5) (6) (7) wee (8) 
ry. ee Oe es 
No; of Boilers—E.2. eae 514 41 16 74 i 136 19 89 
—M Re eee 58 53 85 92 294 491 86 56 
Hvap Cap of Birs—=0 saan 2997 475 172 455 “ 828 121 826 
(1000’s Iles. per hr..—M._________ 657 353 1055 472 2023 3777 420 PP 444 
No. Blrs. Per Station—L_________ 20 10 5 15 Ba 8 5 30 
a) ene 10 11 14 11 18 15 17 7 
—L. & M____ 18 10 11 13 18 13 12 13 
Evap. Cap. per Station—L_______ 176 119 57 114 i 63 30 413 ; 
(1060’s'Ibs. per hr.) © —M_____: 110 71 176 67 169 140 140 56 
—L& M_- 159 92 136 84 169 115 eh 127 
Byvap. Gap. per Boiler—L________ 5.85 11.58 10.70 6.15 a 6.10 6.35 9.28 
(1000s Ibs. per hr.) —M_. 3 Saas 11.30 6.65 12.40 5.14 6.90 7.69 4.88 7:92 
—L. & M_____ 6.39 8.80 12.10 5.58 6.90 7.35 5.15 8.75 
Mean Price of Coal—-= so aoe 2.62 3.97 2.17 1.56 ae, 1.97 2.48 1.32 
(per. 2240 ‘Ibs:) Se ee eee 4.36 2.34 1.54 1.79 OS 1.86 225! 1.74 
—L. & M_____ 3.20 8.16 1.60 1072 Deis 1.90 2.50 1.62 


NOTE; L indicates lighting and power load only: M indicates stations olsa 
supplying tramways. 


price per ton is increased or decreased in the same per- 
centage ratio as the calorific value is high or low. If the 
moisture content be greater or less than 10 per cent, the 
weight of coal paid for is decreased or increased in the 
same percentage ratio as the moisture is high or low. And, 
if the smalls content be greater or less than 20 per cent, 
the weight of coal paid for is decreased or increased by one 
quarter of the percentage by which the smalls content is 
high or low. This method of purchase is found to be fair 
to both parties and the uniform quality of fuel thus secured 
is easy to handle and conduces to maximum boiler effi- 
ciency. 
MACHINE STOKING. 


Where hand fired furnaces are employed, the periodic 
opening of the furnace doors, together with the cooling 
effect of the comparatively large charges of fuel added at 
each firing, involves a temporary serious diminution of the 
mean furnace temperature and a corresponding loss by un- 
burned volatile gases and smoke. This, mechanical stoking 
avoids, by steadily introducing very small charges of cold 
fuel, meanwhile keeping the furnace doors shut. Again, 
mechanical stoking enables the best results te be obtained 
from very inferior fuels, the grate design being chosen 
with special regard to the class of fuel consumed, so that 
an even bed of fuel of suitable thickness and uniform 
porosity is permanently maintained. Forced draught be- 
comes a necessity in most cases, if only by the small per- 
centage air space in the grates, necessary to prevent undue 
wastage of the small fuel handled. Pinhole grate bars, 
with air holes about 3-8 inch diameter, are very popular 
where small coal is burnt, while herring-bone bars, with 
Y inch air spaces, are also much used. 

There can be no doubt that mechanical stokers will soon 
save their cost in any station where low grade fuel is 
employed and in numerous English central stations their 
adoption has been the critical factor converting unprofitable 


mechanical stoking, wholly or in part in both eases; some 
46 stations or 14 per cent use both hand and mechanical 
stoking. 

Among some 173 central stations employing mechanical 
stoking wholly or in part: 50 or 29 per cent use sprinkler 
stokers; 29 or 17 per cent use coking stokers; 28 or 16 per 
cent use underfeed stokers; 105 or 60 per cent use chain 
grate stokers. Although this analysis is not complete, its 
percentage values are tolerably applicable to the remaining 
stations of which particulars are not at the moment avail- 
able. 

FUEL ECONOMIES. 


So many factors influence fuel economy, indeed, the 
whole operation of modern boiler house plant has for its 


TABLE 5 REDUCTION OF COSTS PER KW. HR. FOR COAL AND 
OTHER FUEL—YEARS 1905 To 1910. .. 


(1) (2) 
Station : 
Classified by 1910 KW. Classified by 1905 
Kw. Kw. 
Group. No. of Sta- | Costs in Costs in No. of | Costs in 
tions Con- 1910 same in sta-| Stations 1905 
sidered. tions in 1905] Considered 
(a)—L i 1.60 2.06 2 2.36 
(b)—L 8 1.58 1.96 15 1.72 
(c)—L 16 1.50 1.72 21 1.54 
(d)—L 32 1.14 1.32 18 1.34 
—M 33 0.52 0.68 16 1.12 
(e)—L 33 1.16 1.30 29 1.30 
—M 19 0.78 1.00 24 0.68 
(f)—L 11 0.76 1.14 11 1.28 
—M 16 0.64 0.74 9 0.86 
(g)—L 7 0.86 1.46 4 1.14 
—M 6 0.56 0.72 4 0.78 
(h)—L 3 0.92 1.08 4 0.96 
_ 0.38 0.88 2 0.94 
(k to n)—L 10 0.56 0.86 if 0.86 
—M 4 0.54 0.66 3 0.48 
Grand ) L 121 1.108 1.360 111 1.38 
Aver- }M 50 0.658 0.832 58 0.88 
ages LM 171 0.976 1.204 169 1.22 
Ss 


Note.—The differences between Cols. 1 and 2 and Cols. 1 and 
3 are due, in both cases, partly to improved load factor at the 
later date and largely to working economies. lL indicates sta- 
tions supplying lighting and power load only; M indicates those 
supplying also tramways and light railways. 
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_ Stations in Group L___________ 


ereed reduction of the coal bill per kw. hour output, that 
it is difficult to select items for special treatment under 
this heading. By far the most notable movement in boiler 
house practice during recent years has been the utilization 
of poorer grades of fuel. This has been necessitated by 
several causes: (a) The price of fuel of a given quality 
has steadily risen for many years past. (b) All conditions 
have, of late, made the most strenuous economy absolutely 
essential to the profitable operation of central station under- 
takings. (c) The national supply of coal is recognised 
to be strictly limited in extent and the repeated warnings 
of scientific observers together with the higher costs due 
to the enhanced difficulties of mining, have led to the satis- 
factory utilization of much fuel which would have been 
considered quite worthless twenty years ago. 

An examination of the price of the coal burned in all 
British central stations in 1902 shows that the price paid 
per ton, even so recently as nine years ago, was con- 
siderably in excess of that now usual, despite the higher 
present cost of a given grade of fuel. An analysis of the 
fuel costs per kw. hr. output in 1905 and 1910, as shown 
in Table 5, leads to similar results. The considerable 


economy shown by column 1 over column 2, is largely due, 


to the increased output of the stations in 1910, but that 
a considerable proportion of the economy is due to the use 
of cheaper fuel and more economical utilization. 

Average fuel costs per kw. hr. in English central stations 
in 1910 were less than the corresponding figures in 1905. 


1910 Costs and Costs |1910 Costs and Costs 
in Same Stations in in Stations of same 

1905 range of kilowatts 
(Cols. 1 & 2, Table 5.) i 


in 1905 
(Cols. 1&3,Table 5) 


1910 Costs less by: 


18.5% 19.7% 
Stations in Group M__________ 21.0% 25.2% 
Stations in Group L & M__-____ 18.9% 20.0% 


Although cheaper qualities of fuel are now used than 
has hitherto been considered feasible, much greater care 
is devoted to the grading of coal and this, together with 
the advantages to be derived from the purchase of fuel 
on a B. t. u. basis and the full application of mechanical 
coal handling and stoking apparatus, has enabled a great 
overall improvement in boiler house economy. It is useless 
to seek good results from poor fuel unless an adequate 
draught and sufficiently large grate area can be guaranteed; 
nor must the influence of the class of load supplied be 
neglected in choosing the fuel employed. Very small fuel 
is considerably cheaper per 1000 B. t. u. than larger ma- 


terial, but such fuel has other disadvantages than those 


_ already noted: the higher cost of transporting and handling 
the larger quantities required is appreciable; the calorific 


nn 


value per lb. is low, the moisture content 8 to 10 per cent, 
and the ash residue 16 to 20 per cent, as against 3 to 5 per 
cent moisture and 7 to 10 per cent ash in a larger fuel of 
the same class, and the furnace draught required is from 
two to three times as great as that needed by nutty coal. 
Before fuel economies can be realised, existing sources 
of inefficiency must be detected and this has been much 
facilitated by the use of recorders of various kinds, such 
as draught recorders, combustion recorders, CO, recorders, 
pressure recorders, steam meters and so on. Properly 
used, these valuable instruments enable the boiler house to 
be permanently operated under test conditions. Among 
the main details of upkeep and operation which go to 
Secure the high efficiency of a modern boiler house, may 
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be noted the frequent sealing of the insides of boilers, 
the application of the steam brush to the outer surface of 
water tubes, ete., and the thorough lagging of boilers and 
steam pipes and feed pump cylinders and similar auxiliaries. 
Oil, waste, water and stores costs and wages costs per 
kw. hr. output have also been greatly reduced during the 
past five years. In fact, the mean 1910 costs were lower 
than those for 1905, as follows: 


1910 Costs and Costs 


1910 Costs and Costs | in stations of same 


1910 Costs less by: in same stations in | range of kilowatts 
1905 in 1905 

Oil, Waste, Water & Stores 

Stations in Group L___________ 33.5% 34.0% 

Stations in Group M__________ 51.5% 51.5% 

Station in Group L & M_______ 37.5% 37.5% 

Wages (in works) 

Stations in Group L__________- 24.9% 26.0% 

Stations in Group M__________ 25.8% 35.0% 

Stations in Group L & M__-___- 25.3% 26.4% 


Nevertheless, no great reduction in the cost per kw. hr. 
of the above two items can reasonably be looked for in 
future and it is to the fuel costs that we must look for 
further economy of operation. The next article will dis- 
cuss the subject of prime movers, including steam, gas, 
oil and water types. 


Review of Denver Annual Jovian Meeting. 

The ninth annual meeting of the Sons of Jove will go 
down in the history of the order as by far the most spirited 
and successful annual meeting ever held. The importance 
which has been placed upon the selection of the next meet- 
ing place has increased as the order has grown, but never 
before was there such direct evidence that various sections 
of the country are over anxious in their desire to win out 
in the choice. At this meeting the choice lay between 
Philadelphia, with Washington Devereux heading the ticket 
for Jupiter, and Pittsburg, with Robert L. Jaynes as rep- 
resentative for the highest office of the order. The vote 
went to Pittsburg and the rule of the order as tenth Jupiter’ 
has been turned over to Robert L. Jaynes. 

There seemed to be considerable confidence early in 
order of affairs at the Denver meeting on the part of 
the Pittsburg aggregation; however, the many friends of 
Washington Devereux had been overlooked, especially those 
composing the Southern Representation. The decision of 
the annual election was as close as it was interesting. 

Mr. Robert L. Jaynes, tenth Jupiter, was born in 
Quincy, Ill., and educated in publie schools. He has re- 
sided in Pittsburg a number of years and acted as selling 
agent of manufacturers of electrical supplies, including the 
Hart Manufacturing Co., American Conduit Co., and Bos- 
sert Company. Mr. Jaynes las been an active member 
of the order for the past five years and as Statesman for 
Pittsburg district, has brought 260 members into the order. 

The officers of the Rejuvenated Sons of Jove elected 
at the Denver convention are: Robert L. Jaynes, Jupiter; 
Henry E. Hobson, Dallas, Texas, Neptune; Harry C. 
Biglin, Denver, Pluto; George H. Porter, Chicago, Vulean; 
Walter N. Stearns, Atlanta, Ga., Hercules; Herbert H. 
Cudmore, Cleveland, Mars; William J. Grambs, Seattle, 
Wash., Appollo; C. MeKew Parr, Hartford, Conn., 
Avrenim; Eli C. Bennett, St. Louis, Mercury. 
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The Theory of Harmonic Analysis. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY MONTFORD MORRISON. 


A Graphical Treatment of Conditions in Alternating 
Current Circuits. 


LTERNATING current engineering is based upon the 
simple working theory in which the alternating elec- 
tromotive forces and currents are assumed to be harmonic. 
As a matter of fact, the electromotive forces and currents 
are never exactly harmonic, and therefore, the behavior of 
the various alternating current machines departs to some 
extent from the simple working theory. This departure or 
difference in behavior is due to the non-harmoniec character 
of the electromotive forces and currents, but is sometimes 
spoken of as the effects of higher harmonies, since the 
wave may be resolved into harmonic components, the com- 
ponents of the higher order representing the difference be- 
tween the non-harmonie and harmonie effect. It can be 
shown by the construction of the generator that the wave 
produced is in many cases, entirely non-harmonic in its 
origin. 

In almost any case, the performance of an alternating 
current generator or motor when the electromotive forces 
and currents in the cireuit are non-harmonic may be con- 
sidered as the same effects that would be brought into ex- 
istence by the summation of the harmonic components de- 
termined by analysis. This brings up an interesting and 
essential subject, namely, Fourier’s series, which will now 
be discussed. 

Physical phenomena are usually constant, transient or 
periodic. As constant, we would include the terminal volt- 
age of a storage battery and the current in cireuit when 
the resistance of the circuit is constant; the effect of gravity 
on a stationary mass. Transient phenomena occur during 
a change in the condition of an object or system, as a 
change of forces, or disturbance entering an electric cir- 
cuit from the outside, or originating within it. Among 
periodic phenomena are the alternating currents and voltages 
that usually occur in practice; motions of a pendulum, 
pulsating currents, and such as those of rectified mono- 
phase currents; the motion of a piston rod and the valve 
stem in steam engines, pumps and air compressors when 
the peripheral speed of the fly wheel is constant. Now, 
if the fly wheel peripheral motion is constant, the piston 
rod motion is periodic, and vice versa, but if the piston rod 
motion is non-periodic, the peripheral motion of the fly 
wheel is non-constant, and vice versa. 

Most periodic functions of engineering are functions 
of time or of space, for instance, if the constant periph- 
eral motion of a fly wheel of an air compressor be con- 
sidered as time or space, then motion of the piston could 
be expressed as a function of the peripheral motion, that 
is, for each increment of motion in the fly wheel, there would 
be a corresponding movement of the piston. If the con- 
necting rod were of infinite length, or equivalent to in- 
finite length, the motion of the piston would be pure har- 
monic motion. However, this is not often the case, like in 
alternating current circuits, we rarely find a wave that 
approaches the sinusoid very closely. But all electric cur- 


rent in commercial service is supposed to be periodic. The 
characteristic of a periodic function (y equals function of 
x) is, that at constant intervals of the independent variable 
x, called cycles or periods, the same values of the depend- 
ent variable y oceur. It will be appreciated, therefore, that 
it is sometimes important to be able to express a given 
fraction of a variable x, in terms of the sines or of the 
cosines of multiples of x. This problem in its general 
form was first solved by Baron Fourier, a celebrated French 
mathematician, in his most famous work, published in 1822, 
(Theorie Analytique de la Chaleur.) The solution of this 
problem plays the most important part in modern physies, 
where periodic motion is to be considered or motion that 
may be treated as periodie for analysis. Series involving 
only sines and cosines of whole multiples of x, that is, 
series of the form: 
b, +b, cos x-+ b, cos 2x+---- 
+a, sin x + a,sin 2x+--- 
are generally known as Fourier’s series. To fully under- 
stand this equation, we first learn what this series really 
does represent and then determine whether or not it co- 
incides exactly with the law of Fourier, as we understand it. 
In order to do this we must develop a given function of x 
in terms of sin x, sin 2x, sin 3x, ete., in such a way that 
the function and the series shall be equal for all values of x 
between x equals o and x equal z. Suppose the curve 
y=f (x) 
be given and it is desired to form the equation 
ya, sin x-+- a, sin 2x-+a, sin 3x-+--- 
of a curve which shall coincide with so much of the curve 
as lies between the points corresponding to x equals o and 
x equals 7. 
If the equation 
y =a, sin x (1) 
be plotted, by substituting the proper value for a, it is 
possible to make this curve pass through any point whose 
abscissa is more than zero and less than 7. Fig. 1 shows 
equation (1) plotted for a, equals 7/4. It will be clearly 
understood that it was possible to make the curve pass 
through p by making a, large enough, or through q by 
making it small enough. In practice it is more convenient 
and generally suffices, when it is desired to have the curve 
pass through only one point, to make the abscissa x /2. 
In a like manner the curve 

y =a, sin xa, sin 2x (2) 
may be made to pass through any two arbitrarily chosen 
points whose abscissa lie between zero and 7, provided that 
the abscissas are not equal. However, in practice it is eus- 
tomary to make the abscissa of a succeeding point n times 
that of the first, x being considered as a point, and n rep- 
resenting the order of the points. This may be made clear 
by the use of Fig. 2, in which the first given point is p 
having an abscissa of 7/3, and q being the second of the 
order, hence n equals q and the abscissa of q is then 2 
times 7/3. This, of course, always divides the base into 
an equal number of parts, and thus simplifies the work. 
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Krecting the ordinates p and q, we then obtain their 
average height by dividing the distance p’q’ by 2, which 
gives the point a, and drawing lines perpendicular to a, 
equal to the abscissas of the points p and q, obtain the new 
points a’ and a”. Now, pa’ equals aq, and if we give such 
a value to the coefficient a, of equation (1), that will make 
the curve pass through a’, it will also pass through a”, 


Yo 


O Ye 1 
Fig. 1. Sine Curve Cormcwrg WiTH ONE ARBITRARY 
Point oN Given Curvn. 


All that is necessary now to fulfill the requirements, 
that is, to make the curve pass through p and q instead of 
a and a”, is to add an amount equal to pa’ to a’ and sub- 
tract an equal amount from a”. In the plotting of the 
curve 

y =a, sin 2x (3) 
it will be observed that between the limits o and a/2, the 
curve has plus values, therefore adds, and between the 
limits 7/2 and x, it has minus values, and hence subtracts. 
The distance (7/2—z/3) equals (27,3 — 7/3) and since the 
curve (3) is symetrical, the values for y when 7/3 and 
27/3 in substituted x, will be equal and with opposite signs. 
If a, is given, such a value that y’ at a/3 equals pa’ and 
curves (1) and (3) be added algebraically (curve (2) ), 
it is obvious that (2) will pass through the points p and q, 
which fulfill the requirement exactly. 

Likewise the curve, 

y—=a, sin x-+a, sin 2x-+a, sin 3x (4) 
can be made to pass through any three points arbitrarily 
chosen in conditions similar to the foregoing. 

In curve (1) we had only one point through which the 
curve must pass. Now, the condition was, that the point 
should have an abscissa equal to a/2. This allows it to 
have an ordinate of any length between plus infinity and 
minus infinity. In raising or lowering the height of the 
curve between these limits, every possible point with an 
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abscissa of 7/2 is passed through. It is plainly evident 
then that only one adjustment of the curve is necessary for 
one point. In curve (2) the condition was that the curve 
should pass through two points, the abscissas of which were 
a/3 and 27/3. In this equation we have two curves, one of 
which allows mutual adjustment in opposite directions 
along the ordinates of the points, and the other allowing 
compound adjustment in the same direction for the first 
mentioned adjustment. Now, it is obvious that, if we divide 


7 


eT/3 
SINE Series Comincipinc Wire Two ARBITRARY 
Pornts oN Given CuRVE. 
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the difference in the heights of the two ordinates by the 
curve intersecting the ordinates at this height, we have 
only to add half the difference to one ordinate and sub- 
tract an equal amount from the other and we arrive at the 
two given points. Also, if we are to pass the curve through 
three given points, we must consider the equation: 
¥ == asin 3x (5) 
According to the condition that the base length in 
practice is divided into equal parts, the abscissas of the 
three points are 7/4, 1/2 and 37/4. In order to pass the 
curve through a third given point, it will be found necessary 
to have not only an adjustment for the new point which 
lies on the ordinate at 2/2, but an additional adjustment 
for each of the other two points which must be moved also. 
Inspection of Fig. 2 will show that that portion of the 
curve at the left of +/3 and at the right of 27/3 must be 
raised and that between these two points must be lowered. 
Reference to Fig. 3 shows that curve (5) fulfills the condi- 
tions. If the value 7/4 be substituted for x in equations (1) 
and (5) we obtain, 


(1) 
ys Be sin 32/4 (5) 


but the sine of 37/4 equals the sine of 7/4, hence the ordi- 
nate db’ has the same ratio to the maximum ordinate (eb’”) 


yA 


ve a, sin a /4 
and 


O 7 
4. Srve Serres ComncipInc witH AN INFINITE 
NuMBER OF PorntTs ON GIVEN CURVE. 
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of curve (5) that de has to the maximum ordinate of (1), 
(d’a”). That is, db’/eb” == de/d’a”, but let this propor- 
tion be represented by P. Then, 
dp=P (d’a”’)+df+P (eb”) 
dr — d’a’’ sie eb” 
d’q =P (d'a’) —df +P (eb”) 
And solving for df, d’a” and eb”, we obtain: 

(2nd) df = (dp—da) /2. 

(Ist) da’ = dp/2P + (dp—dq) /44+ ar’ /2. 

(3rd) eb” = d’q/2P + (dp—d’q)/4—a'r'/2. 

If proportional dividers are set for the valueP, the 
entire work involves only simple plane geometry, since it 
ean be proven by plane geometry that the two ratios db’/eb” 
and de/d’a” are equal for any similar symetrical figures 
with base lengths and positions identical to those in the 
figure. It will be noted that the second harmonie was 
solved for first, because it could be used to simplify the 
work in solving for the others. This second harmonic is 
equal to the algebraic average height of the first and last 
points—the last point consider as minus. In the figure 
(rd—d’q) equals ps and this divided by two, gives the 
height of the second harmonic (us). Attention is called 
to the fact that the intersection of the lines as they do in 
the figure is an accident and would occur only in another 
similar case. 

From a study of what has gone before, it is clear 
that the equation: ; 
y=a, sin x-ta, sin 2x-+a, sin 3x--...a sub n sin nx. (6) 
may be made to pass through any n arbitrarily chosen 
points whose abscissas lie between O and 7, provided the 
distances separating the points equal 7/n. As a matter 
of fact, the points may have any abscissas whatever so long 
as no two are equal, but that will not be taken up here. If 
n be made very large, y of (6) may be made to coincide 
with the curve in Fig. 4. Therefore, “Every periodic mo- 
tion whatsoever may always be considered as the resultant 
of the superposition of a definite number of pendular vi- 
bratory motions, or is always resolvable into a definite num- 
ber of commensurate simple harmonic motions.’—Baron 
Jean Baptiste Joseph Fourier. 


EVALUATION OF THE COEFFICIENTS. 
Space does not permit of sufficient discussion on this 
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ABSC/SSA OF CURVE K.= 


(EQUATION K) 
CosINE REPRESENTATION OF (Y=X), Havine 
OnLy Opp Harmonics PRESENT. 


Fig. 5, 


SOUTHERN ELECTRICIAN. 


subject, and since this particular topic is to be included in 
with the “Harmonie Analysis by Means of the Planimeter,” 


this interesting discussion will be excused after a brief sur- . 


vey with a number of references, that the reader may select 
for reading. We have already solved this problem in draw- 


ing figures 2 and 3. And this is a very simple way of | 
There have been many methods offered for de- 


doing it. 
termining the coefficients. Comte Lagrange gave one of 
the most interesting methods. A great many of these de- 
pend upon the integral * representing the area of a curve, 
plotted in rectangular co-ordinates, and in fact, give the al- 
gebraic sum of the areas. For instance, 
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a, i sin x dr = a,(1 — ens 2nx) =0 
oO 


In this way, by giving the proper values to n, any or 
all harmonics may be made to vanish, giving new equations 
from which the values of the coefficients may be determined. 


Suppose that it is desired to pass a curve through n points. 


For the sake of simplicity, suppose that the projections 
of these n points on a line are equidistant. If we do not 
know the distance between the first and last point, we may 


either call the distances between the projections of the 
point 180/n degrees or if calculus® is to enter into the 


discussion we must introduce a new variable, 
Z—= Xa/ Cc. 
Then f(x) equals f(ez/r) and this can be developed 
into a trigonometric series in terms of Z. (For a discussion 


on this see Byerly’s Fourier’s Series, page 49, art. 31, 


mentioned in the foot-notes. The scale of the figure can be 
reduced to a base length of 7 and then proceed, if the cir- 
cular measure for angles must be used. 

Let the distance (7/n-+1) between the ordinates be 
represented by Ax, the abscissas of the points will be Ax, 


2Ax, 3Ax, - - - nAx, and the ordinates of the points ean ° 
Then substituting Ax, 2Ax, © 


be measured on the diagrams. 

ete., in (6) we obtain, 

Y,—=a, sin Axa, sin 2Ax-La, sin 3Az-+-. A sub nm sin nAg. 

y=a, sin 2Az-La, sin 4Ax-La, sin 6Ax--. A sub sin 2nAz. 

Y,—=a4, sin 3Ar--a, sin 6Az--a, sin 9Az-+-. A sub m sin 3Aq. 
and so on to, 


y sub =a, sin nAx + a, sin 2nAx-La, sin 3nAr-+.... 


A sub m sin n’Aa, (7) ° 
which gives us n equations of the first degree. The equa- 
tions may be written in the form, j 

a1A,+a,2A,+a3A,+ ........ an A subn=y 
a.tA,+a,2A,+a,3A,+........ an Asubn=y, (8) » 
aA, + a,2A,-+a,3A,+ ........ asn A sub n = ys 

a,lA, + a,2A,-+a,3A,+..... ~--an Asubn=y 


ete., up to m equations, where the A,, A,, ete., are substi- 
tuted for the a,, a,, ete., of (7) and a,, a,, ete., of (8) rep- 
resent the known qualities that can be taken directly from 
the individual equations of (7) by substituting the values 
of A and x. Equations (8) can be expressed as determin- 
ants and the co-efficients of (7) thus determined. This 
discussion will be taken up in a later article as stated be- 
fore. 
CHARACTERISTICS OF FOURIER’S THEOREM. 


“Fourier’s theorem is not only one of the most beauti-— 


ful results of modern analysis, but may be said to furnish 


an indispensable instrument in the treatment of nearly 


every searching question in modern physies. To mention 
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only sonorous vibrations, the propagations of electric sig- 
nals along a telegraph wire and the conduction of heat by 
the earth’s crust as subjects in their generality not easily 
handled without it, is to give but a feeble idea of its im- 
portance.”—THompson & Tarr. 


“It is only a mathematical fiction, admirable because 
it renders calculation easy, but not necessarily correspond- 
ing with anything in nature.”—Von HEtMHOLTz. 


The fact that it can correspond with something in na- 
ture makes it a remarkable subject for study. The changes 
in the order of the harmonics as well as in the algebraic 
signs also calls for study. In Fig. 3, it will be noted that 
beginning at o, all of the harmonics have the plus sign, 
that is they all rise in the same direction. In the figure, 
the time is supposed to start at o and progress toward 7. 
But if the time were reversed, that is, if we began at 7 and 
progressed toward o, it will be observed that the signs of 
the harmonics alternate in their order. The prime or funda- 
mental harmonic has the plus sign, the second the minus 
sign, the third the plus, and would thus alternate through- 
out the series. Therefore, if the line zy, began at o and 
leaned toward the right, the signs would alternate in the 
order mentioned above. 

The difference between the graphs of the different 
Series is very intersting. It will be seen that if the or- 
dinates dp equalled the ordinate @’q in Fig. 3, the altitude 
of the second harmonic would reduce to zero, and hence 
vanish; likewise all the sueceding even harmonics. Since 
p and q would have the same height, there would be no 
difference of altitude between the corresponding points 
mentioned from the 7/2 ordinate, the sole purpose of the 
even harmonic. As to whether the third harmonic would have 
a plus or minus sign would depend upon whether or not 
the point r were below or above the altitude of p and q. 

We shall inspect some very striking examples of trigono- 
metric series by comparing the sine series with the cosine 
series. Let us be given the curve, 


y=2].... eo peiae 1 AE Nake. Pea (a) 


and it is desired to express this in a trigonometric series, 
It has already been shown graphically that if the line 
began at zero and leaned toward the right, the signs must 
alternate, for a sine series. In Fig. 5, curve (a) is 
plotted and as will be seen, must come under the last men- 
tioned rule. Then we already know the general equation 
for this curve and it is only necessary to obtain the proper 
altitudes of the harmonics. Were we to continue the geo- 
metrical process that enables us to plot the curve in Fig. 
3, we would obtain values for the co-efficients of the sine 


Wo 


@ % 214. 
? (6) We 7 31/2 277 
Fic. 6. COMPARISON OF THE SEVERAL CURVES. 


SOUTHERN ELECTRICIAN. 


Series to correspond with the curve in Fig. 5, represent- 
ing simple harmonical progression. Equation, Fig. 4, will be 
y=ssinz+1/2 sin 22+1/3 sin 3z....(b) 
and therefore for Fig. 5, it would be, 
=== ¢[ (0) tee coe Pie sicsie di ehe's « (ce) 


By construction the curve in Fig. 4 has an altitude of 
a/2 at o and curve Fig. 5 has an altitude at + of x. There- 
fore the proportionality factor C of equation (c) must be 2, 
and the equation for Fig. 5 is, 

y =2[sin « —1/2 sin 22 +-1/3 sin 3z..] (d) 

It has already been shown that if the altitudes of points 
p and q of Fig. 3 were equal, the even harmonics would 
vanish. Such a curve is shown in Fig. 6. By insepction 
it will be seen that the algebraic signs of the harmonic 
components must alternate plus and minus at the zero point, 
to give all plus values a 7/2, thus giving the peak at r, 
(Using angular values in line (a).) If ordinate r equals 
1/2 the area of this curve will be (7/2)? equals 7/4. From 
the caleulus* we find that, 


a /8=1/1" +1/3' +-1/5°+-1/7+.... (e) 
or w /4= 2/1 + 2/9 + 2/25 4+-2/49 +..... (f) 
If any harmonie component be geometrically similar to 
its fundamental, its area is, 


2A (MYT) Sab ao Meds Hae aaa (g) 


for the area of the sine is 2, and if the two dimensions of 
any figure be reduced by n, the result is the original area 
divided m for one dimension and again divided by n for 
for the other, which gives (q). The resultant area of the 
component in Fig. 6 is T’/4, but 7/4 equals the right hand 
number of (f) and therefore the area is, 
[2/1 + 2/9 + 2/25 + 2/49....] (h) 
from (h) we obtain (e) and dividing (e) through by 1/4 
of the base length (7/4), we obtain the maximum ordinate, 
1/2—=4/n[1/l? + 1/3? ++1/5°+1/7....] 
= 4/r[ (sine /2)/1° — (sin 37/2) /3’ +- 
(sin 57/2) /5°— (sin 77/2)/7"] 
substituting 7/2—=x, and we have 
2=4/r[sin 2/1*—sin 32/3’+ sin 52/5*—sin 7x/7’] (4) 
x equals f (x) and the equation holds good between the 
limits substituted for o and 7/2. Transform the co-ordinates 
by — 7/2. 
y=4/r[ sin (w—2/2)/1*—sin 3(" —2/2)/3 + 
sin 5(a—7/2)/5’....] 
expanding by goniometry, 

y =4/mr (— cos x/1° — cos 3x/3*— cos 52/5*..]  (j) 
we have the curve shown in Fig. 5. In order to make 
this equation fulfill the requirements of equation (a), the 
whole curve must be raised by 7/2. See Fig. 5. Adding 
1/2 to (i) and allowing y’ to represent y plus 7/2, we have 

y =7/2—4/nr [cos + cos 32/3’ + cos 52/5" 

=f COBTX/Toonte eres anaes eek eg ee eint (k) 
this curve is equal to (a) and (d) between the required 
limits of O and zw. See Fig. 5. 
Observe that in (a) there are no harmonic components 
and in (d) there are even harmonies present, but in (k) 
we have only odd harmonies present. The sine (d) and the 
cosine (k) séries are both periodic functions of x, with a 
period of 27. These expansions hold good only for the 
value worked for, that is both coincide with y equals x from 
x equals o, to x equals 7; also (d) corresponds with y 
equals x from x equals — 7 to x equals z, and neither coin- 
eides with y equal x for any value of x less than —~7z or 
greater than 7. Moreover (d) in addition to the continuous 
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portions of the locus represented in the figure gives the 
isolated points, (2,0) (22,0) (32,0) ete. 

Nevertheless, we may attempt to develop a trigometrie 
series that will hold good within any limits for y equals z. 
It has been observed that if we multiply the angular value 
of a trigonometric function by , we divide the period by n, 
without changing the values of the ordinates. Then, if we 
also divide the function by n, the scale of the curve is re- 
duced by ». Conversely, if the operation be reversed, mul- 
tiplying the function by m and dividing the angular values 
by the same quantity we increase the scale of the curve by n 
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Fig. 7. PROCEDURE IN PLOTTING A SINE oR COSINE SERIES. 


Treating (i) thus, we have, 
£=4/r [n sin x — (n/3° sin 3a/n + (n/5*)a/ n 

SIN 52/m—='.20 tes cen shite sees nee (1) 
where » equals the desired limit divided by 7/2. Fig. 6 
using the angular values on line (b) plots equation (1) 
where m equals 2. Again treating (d) likewise. 
y =2[ sin z/n — (n/2) sin 2”/2 + (n/3) sin 32/n—..(m) 
where nm equals the desired limit divided by +. These last 
two equations hold good for minus values as well as plus. 
Thus have we developed a trigonometric series for any 
value of y equals x, except when « equals infinity. It will 
be appreciated that although any function can be expressed 
both as a sine and as a cosine series and the function and 
either series will be equal for all values of x between the 
limits for which it was developed, there is a decided dif- 
ference in the two series for other values of 2. 
DIFFERENTIATION AND INTEGRATION OF A TRIGONOMETRIC 

SERIES GEOMETRICALLY. 

Suppose that a set of alternators giving sine waves of 
different frequencies were operating in synchronism and 
by mechanical means we obtain the resultant e.m.f. which 
we are able to plot in the form of a curve. Let this curve 
be the curve in Fig. 8, having the highest ordinate. This 
curve we will say is the composite curve of Fig. 3 and 
since we have analyzed Fig. 3, we know the components 
of Fig. 7 which are approximately, 

y=sinn x-+1/2 sin 2x+1/3 sin 3/x 

Sixteen ordinates are found to be sufficient to obtain 
accurately the character of the curve. Now divide a semi- 
circle into 16 equal divisions as shown at the left of the 
curve, describe semi-circles of radii equal to the altitudes 
of the harmonies, 1, 1/2 and 1/3. Projecting across in the 
usual manner, the first division to the first ordinate disre- 
garding the one at o, second division to the second or- 
dinate, ete., for the fundamental. And for the second har- 
monic taking the second division for the first ordinate, the 
fourth division for the second ordinate, and so on. Of 
course with the third harmonic, three divisions are skipped 
for every one ordinate. In this way the component may 
be rapidly laid out. This method, using a larger number of 
ordinates is very suecessful on a small seale up to the 
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seventh harmonic. In a series like the one which we are 
working but where greater accuracy is desired it is better 
to substitute in the equation for the values of the ordinates. 

Suppose that the complex curve in Fig. 7 is a flux wave 
in a static transformer and it is desired to find the shape 
of the e. m. f. that will be produced by this flux wave. The 
e. m. f. is the rate of change in the flux, therefore the 
e. m. f will be, 

dy/dx = cos «+ 2/2 sin 22+ 3/3 sin 3x 

the co-efficients happen to all reduced to one and our new 
curve is, 


Fig. 8. GrapHic MetHop oF DIFFERENTIATING AND 
INTEGRATING A SINE OR COSINE SERIES. 


y == cos-a sin 2¢ + sin 32 sa duee (p) 

as all of the components have the same amplitudes, all of 
the ordinates are projected from the same circle, skipping 
two divisions for the second harmonie and three for the 
third, as before. Fig. 8 left hand member shows the indi- 
vidual terms of (p) plotted, also their alegbraic sums (y’). 
This resultant curve represents what we would expect as 
the flux plotted out. 

Now we wish to find the flux or resultant flux that pro- 
duced a given e. m. f. wave such as the complex curve in 
Fig. 8. Integrating the e. m. f. we obtain the flux or result- 
ant which prodveed it, y equals f(x) and 


fro- f= rove fa 2419 fina 


=— [ cox s+ 1/4 cos 2r + 1/9 eos 3x | (q) 


Deseribing ares of radii of 1, 1/4, and 1/9 and skip- 
ping the proper number of ordinates, plot (8). The right 
hand member of Fig. 8 is the flux or resultant 
flux which produces the given e. m. f. in Fig. 7. Algebraic 
signs of (q) were reversed in the plotting to show more 
clearly the difference in the composition of the differential 
and the integral of a sine series. The difference, it will be 
observed, is that the componentg. have opposite algebraic 
signs and different amplitudes making a different curve. 
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Alternating Current Engineering. 


(Contributed Exclusively to SovrnErRN ELECTRICIAN. ) “ 


BY WILLIAM R. BOWKER. 


_A Discussion of the Auxiliary Starting Devices Used 


With A. C. Motors, Their Design, Action 
and Application. 


[* the November issue, general remarks were presented 

covering the starting of induetion motors. In this article 
the subjeet will be taken up in some further detail, explain- 
ing the methods used for satisfactory and economical start- 
ing, including the action and application of the auto- 
transformer and other devices. 

If a motor is required for the purposes where it is not 
necessary to start under load, or very light load, the squir- 
rel-cage rotor is preferable; for the dispensing with slip 
rings and brushes is a practieal advantage. This type of mo- 
tor can be started up under load, but it requires a very heavy 
and abnormal rush of current, which is disadvantageous, 
inducing electrical disturbances, and a lower power factor, 
and a decreased general electrical efficiency throughout the 
service. The starting charaeteristies of a motor under load, 
with a squirrel-eage rotor, are somewhat different than a 
motor with a eoil-wound rotor. 

Considering the squirrel eage type of motor; when at rest, 
and under conditions where it starts under load, the switch- 
ing in of the stator cireuit on the supply service, causes mo- 
mentarily a maximum flux (magnetie lines of force) to cut 
the rotor bars, which being of very low resistance, results 
in an enormous rush of current. The effect is to react upon 
the stator, opposing the stator magnetie flux passing through 
the rotor, thus causing the magnetie lines of force to be 
diverted and pass from pole te pole aeross the face of the 
stator iron core. This inereases the preipheral magnetic 
leakage, and the stator eurrent is seareely reduced, because 
of the enormous rotor current neutralizing the self-induction 
effect of the stator windings, resulting in the passing of a 
large stator current. 

The resulting torque (mechanical turning moment) is 
comparatively small, beeause this depends upon the amount 
of magnetic drag between the rotor and stator fields. This 
in turn is determined by, and is proportional to the mag- 
netic flux interlinked between the stator and rotor iron cir- 
cuits, and as this magnetic flux is small, owing to the pre- 
viously mentioned magnetic leakage across the stator polar 
face, there results a comparatively low starting torque. 

The leakage flux also affeets the power factor of the 
motor, and as this leakage is comparatively great, the re- 
sulting effect is a low power faetor stator current, with its 
resultant practically disadvantageous disturbance upon the 
pressure regulation of the electrical supply system. 

An auto-transformer, or starting compensator inserted 
in the stator circuit, does not greatly reduce the starting 
current taken from the supply mains. While it reduces the 
starting voltage, the practical effeet of employing a com- 
pensator is to transform the energy whieh would otherwise 
be lost, due to IR (current squared times resistance) 
in a resistance in series with the stator windings; into 
useful energy, the compensator exerts no other influence 
and is therefore only useful for moderate starting torque. 

It is evident that the employment of the squirrelcage ro- 


tor type of motor for starting under load, possesses serious 
practical disadvantages, and this has lead to special starting 
devices. A motor of the squirrel-cage rotor type, does not 
generally exert more than one-tenth of its full load torque 
when subjected to a full load starting current. At half 
full load torque, it demands about three and one-half times 
the full load normal amperes, while if full load torque is 
required at starting, it takes about four to five times full 
load amperes. 


An auto-transformer does not possess practical advant- 
ages unless it is necessary to start the motor at some frac- 
tional value of its maximum torque. For any given torque 
there must be an impressed voltage of such a value as to 
cause a flow of current through the stator winding of a 
sufficient magnitude to produce that torque. Most modern 
induction motors impressed with full line voltage across 
the terminals, can take about seven times normal full load 
current when the rotor is at rest, resulting in a starting 
torque of approximately twice the full load torque. Since 
any reduction in terminal voltage reduces the starting torque 
in proportion to the square of the impressed voltage, if 
the motor terminals have applied to them an impressed 
voltage of approximately 70 per cent of the normal motor 
voltage, the current taken from the line will be about five 
times the normal full load current, and give full load start- 
ing torque. 

If an ordinary resistance in series with the stator wind- 
ings were employed to attain this reduction in pressure, 
with a resulting current five times the normal full load eur- 
rent, there would be considerable loss (dissipated in the 
form of heat) due to I’ R taking place in the resistance 
itself. If this reduction in pressure and current is effected 
by means of an auto-transformer, it is due to a transformer 
action, and this prevents an energy loss (in the form of 
heat) such as oecurs when an ordinary vhmic resistance is 
inserted in the cireuit. It is obvious then that the auto- 
transformer does in no way influence the starting charac- 
teristic of the motor, but it does effect a saving in energy 
at starting. 

When a motor has applied to it an impressed voltage 
of 70 per cent of full normal voltage, and taking about five 
times normal full load current, it would take from the sup- 
ply mains (through the intermediary of an auto-trans- 
former) about four times normal full load amperes at full 
line impressed voltage. 

In a test on a 20 horsepower two-phase motor of the 
squirrel-cage rotor type, when started through an auto- 
transformer with full load normal current, it gave 32 per 
cent of its full load torque If started without an auto- 
transformer, using only an ohmic resistance, so as to limit 
the current at starting to afull load normal current, the mo- 
tor at starting would develop under one-tenth of its full load 
torque. For starting under heavy load, where gradual speed- 
ing up is required, the slip ring ecvil-wound rotor is prefer- 
able to the squirrel-eage type, because in starting with a 
heavy load, the starting current required is not so great. 
Any starting torque required, within certain practical limits, 
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can be obtained without producing undue electrical strain 
on the generating plant and generally throughout the ser- 
vice. 

The one practical method of overcoming the disadvan- 
tages attending a short-circuited low resistance rotor of the 
squirrel-cage type, is to design and build the rotor with a 
coil winding, the ends being connected to slip rings on 
which press brushes They are then connected to the ex- 
ternal supply circuit through the intermediary of a non- 
inductive ohmic resistance, which can be eut out as the 
motor gradually speeds up, the resistence being so arranged 
and employed that the rotor current at starting is reduced 
to less than full load normal amperes, the stator when 
switched in then takes from the incoming line rather less 
than full load norman amperes (this being controlled 
by the mutual inductive action and reaction between the 
stator and rotor currents) the current being gradually in- 
creased as the resistance is cut out, until when full speed 
is attained the total resistance is completely cut out. After 
this the short-cireuiting device on the rotor shaft may be 
switched in, thus providing a rotor circuit which includes 
no external resistance whatever. 

In practice the more satisfactory method of speed con- 
trol is that which employs a variable resistance in the 
rotor circuit, because the power factor and likewise the 
electrical efficiency of the system is higher at starting and 
at reduced speeds, than when the compensator or equiva- 
lent device is utilized. 

Under general service conditions, induction motors in 
sizes, up to about 7 horse power, need no auxiliary starting 
device, being connected directly to the line, and getting full 
impressed line voltage across the terminals, when the main 
switch is closed. 

It is obvious, as already mentioned, that one method of 
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keeping down the starting current is by employing an 
auxiliary ohmic resistance placed in the external cireuit 
in series with the stator winding. Since this reduces the 
torque as the square of the impressed voltage is decreased, 
this method is in practice, only useful under conditions 
where the motor starts under very light load. It is then 
used only as a means of limiting the initial heavy inflow 
of current when the motor is switched into cireuit. Such 
an arangement is outlined in Fig. 53, which illustrates the 
2 PHASE LEADS. 
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connections of a small two phase motor of three brake 
horse power, and two hundred volts per phase supplied 
with two phase current. The rotor is of the squirrel cage 
short cireuited type, in the stator cireuit of which there 
is connected the starting rheostat. When the motor is at 
rest, the switch handle is always in the off or start position 
as shown. 

To start the motor, gradually move the switch handle 
from the start to the load position, in which position the 
starting resistance is entirely cut out of the cireuit. To 
stop the motor, reverse the operation. A main switch may 
also be used in the circuit, to be closed and opened previous 
to starting and stopping, after which the starting resist- 
ance handle must be returned to its start position. 


Direct Current Armature Winding. 


(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 
BY J. H. GARRETT. 


N view of the progress that is being made in introducing 
electrically driven machinery into the every day affairs 
of life, the subject of motor maintenance and armature 
winding should be of interest to every electrician, mechanic 
and steam engineer, for it is plain that within a few years 
anyone employed in these trades who does not possess at 
least a working knowledge of the electric generator and 
motor, will not be qualified to meet his duties. The 
writer has found from his own experience and from superin- 
tending the work of others, that the average armature 
winder does not by any means get at the bottom of the sub- 
ject. They are inclined to regard the theory of the work 
as a problem beyond them. It is the purpose of this article 
therefore, to deal with the problems of winding and test- 
ing in a practical, commonsense way, and endeavor to help 
the man who actually does the work. 
Let us consider for the present the commercial types 
of direct current armatures. In almost all modern D. C. 
constant potential installations, the drum, closed coil, sim- 
plex type is used. These are subdivided into “Lap or Paral- 
lel” and “Wave or Series” wound, the difference being in 
the manner in which the leads from the coils are connected 
to the commutator and in the distribution of current through 


the winding. Hereafter the familiar terms “Lap and Wave” 
will be used. 

A coil for this class of machine consists of one or more 
turns of insulated magnet wire or bar, the ends of which 
are left open for connecting to the commutator. They are 


usually wound or shaped upon a former so as to fit as per- 


fectly as possible the periphery of the armature core, keep- 
ing the side walls of the coil parallel to the sides of the slots 
into which they are to fit. The construction of formers 
will be explained in detail later. ; 
The pitch or spread of a coil is the are of the arma- 
ture covered by any one coil, and is equal to approximately 
the angular pitch of the poles, angle a-b-e Figure 1. The 


spread of the coil may differ slightly from the angular 


pole pitch without effecting the action of the machine, but 
if the difference is large, it is liable to cause sparking at 
the brushes, due to the fact that E. M. F.s would be gener- 
ated in one side of the coil at the point of commutation. 


The coil is shortcireuited during commutation and if both 


sides should lie exactly in the neutral point that is, the 
spread equal the angular pole pitch, no E.M.F. would be 
generated. Without going into armature design, H. A. Fos- 
ter in his Electrical Engineers’ Pocket Book, says: “The 
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proportion of armature circumference spanned by each coil 
is preferable a trifle less than the pole pitch.” 

In Fig. 2, single turn coils are shown arranged for a lap 
and wave winding. The sides a-b-c-d occupying the top 
of the slots. The diagram suggests a convenient and prac- 
tical means of determining the nature of the connections. 
Look at the surface of the finished winding, if as at (a) 
the lead to the commutator a-b leads toward the center 
of the coil or in the same direction as c¢-d, it is a lap wound 
armature and there are as many paths for the current as 
there are poles in the machine. Or, if as at (b) the sec- 
tions a-b and c-d are parallel, it is a wave winding and there 
are only two paths for the current, regardless of the num- 
ber of poles in the machine. One should be sure, however, 
that they have the lead from the top of the coil, as in 
some cases the bottom leads are brought out on top. 


A ue Ya) 2 
OY 5 <r ‘e e ; 
sy A | A | 
a We B \~ F ' 
G: (A \G c 
FIG. FIG. 2. FIGS. 


Fies. 1, 2 anp 3. SHowrne Pitcn or a Com Anp CoILs 
FOR LAP AND WAVE WINDINGS. 


In a lap winding the coil ends connect to adjoining seg- 
ments either as in Fig. 3 (a) or (b). In the wave winding 
they are connected so as to include an are of the commuta- 
tor, six pole, one-third, eight pole, one-fourth, ete. 

The standard voltage formula for direct current genera- 
tors is: 

E=4x<XNXfX®X10° 

Where E is the voltage generated in the armature, N 
the number of turns in series between the brushes, f is the 
number of magnetic cycles per second, and ®, the magnetic 
flux (in magalines) included or excluded by each of the 
N turns in a magnetic eyele. As any direct current constant 
potential generator can be run as a motor, the above formula 
holds good for both. 

By confining ourselves to the armature winding, the 
quantity N (number of turns in series between brushes) 
is the only one over which we have any control. 
and 5 show how this may be done in a four pole armature 
by simply changing the commutator connections. The 
sheet may be cut out and folded into a round drum so that 
the lines a-b and e-d coincide. All armature slots and 
commutator segments are shown, but in order to avoid 
confusion, only part of the coils are drawn. It is more 
convenient to assume that they are receiving current from 
the line. 

In Fig. 4, the current enters over the positive line to 
the brushes 2 and 4 and here divides into two paths from 
each brush, from brush 2 to left, slots 9-27-8-26-7-25 to 
commutator segment 15 advancing one segment per coil 
toward brush (1) back to the negative line. As this brush 
short-cireuits three segments, the path to the right is from 
segment 20, slots 30-12-31-13 to segment 22 advancing 
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to brush 3 to negative line. The same may be traced from 
brush 4. The width of the brushes being equal to that 
of two segments, eight coils are short-circuited at all times 
(75-8) /4=17 about, or N (equals number of turns in 
series) equals 17. 

In Fig. 5, the current would enter as before to brushes 
2and4. From 2, segment 18, slots 28-46, segment 55, slots 
65 to 6, to 6 on left of diagram, slot 8, segment 17, slots 
27-45 segment 54, slot 644-4 slot 7 segment 16 and 
so on to the negative brushes 1 and 3, the two being con- 
nected when the winding is complete directely through one 
coil, segment 38, slots 48-66, segment 75 as positive brushes 
2 and 4 are now connected. The other cireuit is from 
segment 20, slot 11-5-5, slot 68, segment 58, slots 49-31, 
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segment 21 and on to the right to brushes 3 and 1. There 
being only two paths for the current, N equals 34 coils in 
series. If this armature was used in a generator the volt- 
age of the wave connection would be double that of the 
lap, as the numerator of the voltage formula would be 
twice as great. It has been stated above that the leads to 
the commutator in a wave winding inelude an are of the 
commutator equal approximately to that included by ad- 
joining poles of like polarity. By referring to Fig. 5, it 
will be found that the leads from any coil include 37 seg- 
ments, or from 1, beginning with any coil, to 38. As there 
are 75 segments this is one-half segment less than half the 
circle and in tracing through one complete wave (2 coils in 
this case) we “drop back” one segment. We might have 
had a lead of 38 or from 1 to 39. We would then advance 
or “lap” one segment. There would be no material differ- 
ence in the action of the armature, only that it would run 
in the opposite direction, other conditions being the same. 
The same holds good in the lap winding, that is instead of 
lapping as they are here shown, they may be connected as 
in Fig. 2 (a). It will also be noted that we will pass by 
brush 4 after tracing only one coil, therefore brushes 1 and 
4, in fact any positive and negative pair may be dispensed 
with and the full E. M. F. of the machine will be collected. 
However, the carrying capacity of the sliding contact is 
doubled by using the four brushes. Not so with the lap 
winding, Fig. 5. While the E. M. F. would be as high, eur- 
rent would be taken from only one-half of the armature 
at the time and the output in watts would be half as much 
as if the four were used. It can be readily seen that the 
total output in watts or horsepower of the two armatures 
running under similar conditions and properly equipped 
with brushes would be the same. In the lap winding the 
E. M. F. may be, 110 volts, (all turns of seventeen coils 
in series) amperes 200 (four paths in parallel) watts equal 
110 200 = 22,000. In the wave winding, E. M. F. equals 
220, (all turns of thirty-four coils in series) amperes 100 
(2 paths in parallel, half the carrying capacity as before) 
watts equal 220 « 100 = 22,000. And the following rules 
are established. 

For a lap winding we must have as many brushes as 
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poles and for a wave winding only two brushes are neces- 
sary and these may be placed opposite any north and 
south pole. For example: in a six pole machine the two 
brushes may be placed 180 degrees apart, although it is 
customary to place them 60 degrees apart. In order that 
the E.M.F. generated in the two sides of the coil shall 
be added, it is necessary that throughout the entire arma- 
ture the direction must be the same when under poles 
of like polarity and opposite when under poles of unlike 
polarity. 
PRACTICAL PROBLEMS SOLVED. 

The writer received the following order a few months 
ago: “We are sending you a motor generator set with 
automatic starter for distant control. Will you put the 
outfit in first-class condition to operate on an 80 volt D. C. 
cireuit.” It was found to be a Holtzer-Cabot machine for 
wireless set, with Cutler-Hammer automatic starter. The 
name plate D. C. end read: Type “M”, size 3, Rating 5 
H.P., Volts 125, Amps 37.5, Speed 1800, Winding Com- 
pound 4 pole. The A. C. name plate read: Type “M”, Size 
3, Rating 2.6 K.W., Volts 110, Amps 23.6, Speed 1800, 
Separately excited 4 pole. The automatic starter was 
marked: H. P. 4, Volts 110-125. For starting duty, nor- 
mal Amps. 32. 

The machine and starter were set up and connected to 
an 80 volt circuit and lamp bank provided for an A. C. load. 
It was found that the starter would work on 70 volts, there 
being a sufficient margin to insure satisfactory operation, 
no changes were necessary in the solenoids. As a matter 
of experiment the series fields of the motor were reversed 
and a high, variable resistance inserted in the shunt field 
circuit. With a steady full load on the A. C. end the 
machine ran very nicely up to about 1,700 R. P. M. Over 
this it was unstable and would run away if not closely 
watched, and as the load under operation conditions would 
be intermittent, a differential wound motor could hardly be 
expected to give good service. It became necessary, there- 
fore, to rewind either the armature or shunt field coils, or 
possibly both. The armature was stripped and the follow- 
ing data found: 


Winding aoe ks sch ieater to a eee wave 
INo- Of ‘slotsvin armature}... <.... pene eee 75 
No. of segments in commutator ............. 75 
No wot Score sc. 0. falls oh ete. 75 
Tors sperseoilioy .e fossa, ase oe ee 2 
Size\or wine a, scree oe 2 No. 13 B&S in parallel 
Spread tolsepilas severe tee. 1 to 19 or 18 slots 
Lead of commutator ...... 1 to 38 or 37 segments 


The reader will recognize the winding shown in Fig. 5, 
with the exception of the fact that we have two turns per 
coil in this case. The first thing to consider is the size 
of wire for the new winding. As it was a wave winding 
the two No. 13 wires in parallel had carried half the cur- 
rent 37.5/2 equal 19 amps. The eross section of wires, 
5,178.4 C. M. times 2 equals 10,357 C. M. Then, 10,357 C. 
M./19 amps equals 545 C. M. per ampere. The input of the 
machine, which is to remain the same equals 125 x 37.5 equals 
4,687.5 watts. Amperes for new winding equals 4,687.5/80 
volts equals 58.6 amps. Amperes per path equal 58.6/2 
equals 29.3 amperes. Number of C. M.s required equals 
29.3 x 545 equals 15,968.5 C. M. Therefore No. 11 B&S 
wires equals 16,438 C. M. which is the nearest size. 

The next and decidedly the most important item to be 
considered is the speed of the armature with the reduced 
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applied voltage. As nearly all the resistance offered to the 
applied E. M. F. is in the counter E. M. F. generated, if 
we are to make the necessary changes in the armature 
alone, we must change the number of turns in series (the 
quantity N in the voltage formula) in the same ratio as 
80 is to 125. The formula becomes by transposing, 
N=E/(4X£X ®X 10’). 

By direct proportion the speed at 80 volts with the old 
winding should be as 125 is to 80 as 1,800 is to X equal 
1,152 R. P. M., but with the rheostat accompanying the 
machine in its normal position and a straight compound 
winding the speed was found to be 1,400 R. P. M.; there- 
fore, 1,800 is to 1,400 as 68 turns is to X turns equals 
1,400 x 68/1,800 equals 53 turns required. As we have 
only 2 turns per coil (68 turns in series” equals 34 coils x 2) 
the only change we can make in the wave winding is to eut 
out one turn. This would give us 34 turns in series and 
run the speed up to about 2,400 R. P. M. 

Suppose now we connect it lap. As there will be four 
paths for the same amount of current we can dispense with 
one of the No. 11 wires. Two turns per coil will give us 
17 x 2 equals 34 turns in series (Fig. 4.) As we have 
plenty of room in the slots, we can put in another turn 
and now have 17 x 3 equals 51, which will give us with the 
same strength field and a speed of, 51 is to 53 as 1,800 is 
to X equals 1,870 R. P. M. The armature was wound in 
this manner. The machines being already equipped with 
four brushes, the only change necessary was a readjust- 
ment of the series field shunt. The operation under vary- 
ing loads up to 25 per cent overload was very satisfactory. 

Drum type armatures may be double or triple wound. 
They may be either lap or wave and simply consist of two 
or three single windings in parallel. The double winding is 
usually “Double Re-entrant.” That is, it would have an even 
number of segments and in tracing from any one segment 
we would return to that point by traversing only half 
the number of coils, every other one. Such a winding 
should be provided with brushes wide enough to cover at 
least two commutators segments. It may be made singly 
re-entrant, all the coils in series by tracing around the 
armature twice, by using an odd number of segments. The 
same holds good in the triple winding. There would be 
three distinct circuits, number of segments to be divisable 
by three, and the brush should cover three segments for 
triple re-entrant and may be made singly re-entrant by 
using an even number of segments. 
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Very few ring wound armatures are being installed at 
this time, but as the practical man may at any time be 
called on to repair this type, it is well to consider them. 
Figs. 6 and 7 show diagramatically a four pole armature 
with 33 slots and segments. We will, as in Figs. 4 and 5, 
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assume that the current enters from the line. In Fig. 6, 
lap connection, there are four paths, two from each of the 
positive brushes 1 and 3. Brush 1 short circuits coil 1, 
path to the right is through coils 2-3-4-5-6-7 and 8 to nega- 
tive brush 2. To the left, coils 33-32-31-30-29-28 and 27 
to negative brush 4. Similar cireuits may be traced from 
brush 3. It will be noted that in the cireuit to the right 
from brush 1 we enter the slots over the solid lines or front 
of the slots, as we are looking at the end of the wire the 
current is going away from the observer or plercing paper. 
It should be the reverse, toward the left and tracing this 
cireuit we find that we enter over the broken lines or to 
the back of the core and the current is coming toward the 
observer. 
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The method apopted in Fig. 7, two circuit winding, is a 
little confusing, but should be less so than if the com- 
mutator and its connections were added. ‘These connec- 
tions would be made from all coils in a manner indicated 
at (a) or in small armatures one flexible lead may be 
taped on at the point (b). The brushes 1 and 2 are 90 
degrees apart. By using a small straightedge we can easily 
trace the two paths. From the top of the posi- 
tive brush through eoils 26-10-27-11-28-12-29-13-30-14-31- 
15-32-16-33 to negative brush 2. All slots are entered 
over the broken lines or the current is coming toward the 
observer. As we were under poles of like polarity this is 
correct. By starting from the bottom of the positive brush 
the other opposite quarters are traversed and the current 
is going away from the observer under the south poles. 


Indirect Illumination Compared With 
the Direct System. 


(Contributed Exclusively to SourHERN ELECTRICIAN. ) 
BY B. L. BENSON, ILLUMINATING ENGINEER. 


T HE question of protection to visual organs is one of 
too well-known importance for the writer to lay 
particular stress on it. It is surprising how very much 
abuse the human eye will stand without any apparent ill 
effects. The eye may be strained daily for months and 
even years without the owner being seriously handicapped 
or the vision be noticeably affected. At the same time, while 
the results are not especially apparent, they are neverthe- 
less existent and will eventually make themselves felt. Any 
cause, therefore, of excessive irritation or fatigue to the 
optic nerve is injurious and should be avoided. It is and 
always has been an impossibility to do away with eye 
strain, but people are gradually waking up to the fact that 
there is no necessity for undue exposure and are taking 
precautionary measures with a view to so far as possible 
protecting the eye, and through this all dependant parts 
of the being. 

Until recent years there was little or no attention paid 
to the artificial lighting arrangement of any interior. Light- 
ing units were placed haphazardly and results were not 
even calculated. Recently there has been a decided move 
towards better artificial lighting conditions, owing to the 
fact that in many instances interiors are entirely dependent 
on artificial illumination all during the day. This move 
has led to the opening of a new field in engineering, that 
of illuminating engineering. 

With this agitation of better lighting, has come a great 
number of lighting systems, many of them possessing great 
merit, and some of them none that is apparent. In general 
these systems may be divided into direct and indirect, the 
latter being the most recent in its developments for success- 
ful operation. While the principles of indirect lighting 
and the throwing of light toward the ceiling rather than 
directly downward upon the working plane, may appear 
queer at first; when the actual results are taken into con- 
sideration the findings of an investigation point to a dis- 
tinet field of usefulness for the system. It will be the 
purpose of this article to draw a few of the important eom- 
parisons of the two systems above mentioned and point 


out, without bias, the actual merits of the indirect and 
least generally known system. 

Comparing features of illumination only, to produce 
exactly the same average foot candles in intensity, it would 
take about 15 to 20 per cent more current with indirect 
illumination than with the most efficient direct lighting. 
With exactly the same intensity, however, the seelng power 
of the eye is fully 25 per cent greater with indirect than 
with direct. The ordinary reason given for this by advo- 
cates of the direct lighting is that the aperture of the pupil 
can be greater where the intensity is uniform and there 
are no exposed lighting sources, thus increasing the seeing 
power. While this is perfectly true, the ordinary contention 
that the long continued keeping of the eye in exactly the 
same general condition is not only harmful, but does not 
allow for rest which ean be gained by glancing to some 
dark part of the room, is more or less true, it does not 
apply to conditions prevalent where the proper design of 
indirect system is employed. 

In the first place, while the intensity of illumination in 
a room where indirect lighting is employed is almost uni- 
form, at the same time there is sufficient variation to allow 
the eye some rest. Furthermore, with direct lighting for 
general seeing, it is necessary that the pupil be constantly 
active, enlarging and contracting to suit the many different 
conditions, which of course strains the eye and euts down 
its seeing power. With indirect lighting, although there is 
enough variation in intensity to allow for a slight change 
in the pupil aperture, thus doing away with any possibility 
of eye strain when a different intensity is encountered (as 
when passing into a different room) there is not the wide 
range in the intensities to encounter as where direct light- 
ing is used, and the pupil changes its size almost instan- 
taneously, the change not being sufficiently abrupt to in any 
way affect the seeing. 

Direct shafts of light when striking the eye are most 
distressing and injurious. This is true in varying degrees 
as the light is more or less protected. While, of course, the 
claim ean be made that the eye comes in contact with direct 
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light from the ceiling, the ceiling acting as the lighting 
source. The ill effects of this are minimized as the light 
is distirubted over the ceiling plane, making a very con- 
siderable area all having a low intrinsic brillianey. As a 
matter of fact, the illumination on the ceiling in no way 
affects the working plane. There is practically no inelin- 
ation whatever to look upwards in a room where the lighting 
source is; whereas with bright local spots of light, there 
is almost an irresitable inclination to occasionally glance 
at them. They exercise, in fact, a sort of hypnotic power 
which it is impossible to entirely combat. In fact, after 
one has become accustomed to the indirect system, there is 
no more inclination to glance at the ceiling, the only visible 
lighting source, than there is to glance at the sky when out 
of doors. 

The general results where indirect lighting is employed 
are practically identical with the light produced by Northern 
skylight daylight, which is universally recognized as being 
the best. Another contention which is almost invariably 
brought out where indirect and direct lighting is used, is 
that indirect lighting gives a flat appearance to the interior, 
owing to the fact that as the light comes from the ceiling 
in every direction, shadows are done away with. Although 
shadows are softened to an extent where they are not dis- 
agreeably noticeable and harsh contrasty appearance is 
eliminated, the true prospective is in no way interfered 
with. ; 

An interior lighted by indirect illumination stands out 
in all its architectural beauty with a much truer representa- 
ation of existing conditions than is possible where any other 
method of lighting is employed. While the foregoing is 
true and the facts given have been established by actual 
tests, perhaps the strongest recommendation that can possi- 
bly be advanced in favor of indirect illumination is that 
those working under this system, where it is properly in- 
stalled, are almost universally satisfied in every respect. It 
is almost an imposibility to suit every one of a number of 
people with the same lighting conditions, as one person 
not only wants, but actually needs, different conditions from 
another. 

It is perfectly true that the human eye needs exercise to 
keep it in the best condition. At the same time, it is a very 
easy matter to overdo in the way of exercise, either of the 
eye or other physical parts. Such over-exertion is invari- 
ably attendant with ill effects, if not serious ones. Where 
the proper design of indirect illumination is employed, the 
eye is insured some exercise and yet is fully protected from 
such exercise being overdone. In figuring indirect lighting 
a great number of different factors are taken into con- 
sideration. In order to cover a certain area with any given 
number of outlets and in the manner that is best suited for 
the conditions, it is necessary that a certain height of ceiling 
shall exist, so that fixtures may hang sufficiently low to 
insure. the expenditure of a maximum amount of illumina- 
tion on the working plane. Of course, rooms used for dif- 
ferent purposes require varying intensities of illumination, 
as it would not be advisable or even acceptable to use the 
same inlumination in residences as would be necessary in 
offices or drafting rooms. At the same time, there is no 
reason why the quality of the light should not be just as 
good in one place as in another. This brings out one feature 
of indirect lighting which makes it especially appropriate 
for varying conditions, namely, the flexibility. The inten- 


sity ean he engineered as low as .25 foot candle to 9 or 
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10 foot candles without in any way affecting the general 
qualities of the light, or the satisfaction of results. In 
fact, the fine qualities of the light are perhaps more notice- 
able where lower intensities are maintained than with the 
higher degrees. 

With a direct lighting, it is almost impossible to keep 
the average illumination in a room very low with any de- 
gree of satisfaction, for no matter how the room is lighted, 
the direct source will stand out from everything else, and 
the seeing results are vastly different from what they should 
be. The eye is attracted to the exposed unit and must be 
shaded from this before things can be readily distinguished. 
Taking indirect lighting under the same circumstances, 
there is no lighting source visible and if the illumination is 
where desired, that is on the articles in the room, on going 
into a room where indirect lighting is employed, a very low 
intensity maintained, there is no cause for getting used to 
the light, as everything can instantly be seen, without hay- 
ing to overcome the effects used by direct light sources in 
the range of vision, temporarily blinding the eyes. What 
is true with a low intensity is equally true with a much 
higher one, and the protection to the eyes is, of course, 
much more needed. 


White Way at Pine Bluff, Arkansas. 


A complete white way system of street lighting has 
recently been installed at Pine Bluff, Arkansas. The accom- 
panying illustration shows the design of the system, which 
extends through the three principal business streets of the 
city, the posts numbering 150, and covering fourteen 
squares. The posts are of a simple ornamental design, con- 
structed along modest lines that any small city can easily 
afford. Four sixteen-inch globes are mounted on iron pipe 
brackets, supported by iron pipe posts. They are firmly 
set in concrete three feet. The complete specifications of ma- 
terials used in the posts are as follows: , 

1—3 1-2 x 8-inch Flange on bottom of post, 
10—feet 3 1-2-inch Pipe, 

1—Reducer 3 1-2 x 2 1-2-inch, 

5—feet 2 1-2-inch Pipe, 


1—Special Cross with 2 1-2-inch openings and four 2-inch 7 


openings, 
4—2-inch Arms 18 inches long, 
4—2-inch Ells, 
4—Cast Iron Globe Holders, 
1—2 1-2 x 2-inch Reducer, 
5—feet 2-inch Pipe, 
1—2 x 3-4 Reducer, 
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1—3-4-ineh St. Ell for outlet of loads, 
2—Porcelain Insulators, 
1—Cutters-Fixed pin (Break arm) where overhead wiring 
is attached. 
Total cost of post set up complete, $24.00. 

The plan of installing and operating the “White Way” 
was worked out in an original manner and consists of a 
scheme whereby the merchant pays $5.00 per month for 
one year, at the end of which time the post becomes the 
property of the merchant. After the first year he pays 
the company $3.00 per month per pole for the lighting 
and upkeep of four 60-watt Mazda lamps. The number 
of hours of burning is from dusk to eleven o’clock week 
nights, and twelve o’clock Saturday nights, controlled from 
the power station. 

In the campaign, The Pine Bluff Corporation had the 
support of the local press from two papers, receiving in 
nine weeks 79 front page write-ups and 110 editorials. The 
Board of Trade co-operated in the campaign and the grand 
opening which consisted of eight Aeroplane flights by 
Brindley & Heth of the American Aviators, Inc., in two 
Wright biplanes, to the delight of the crowd of 30,000 from 
all over Southeast Arkansas. At night an Industrial and 
Floral parade started at 7:30 p. m., when the Mayor threw 
the switch which lighted the “Great White Way.” The 
parade consisted of 136 decorated floats and autos and 
lasted two hours and forty-five minutes. 

The Pine Bluff Corporation and the Pine City Electric 
Co., leading electrical contractor, joined in preparing 
an expensive illuminated float claimed to be the largest of 
its kind ever built and lighted by storage batteries. The 
current was taken from sixty Exide batteries which gave 
a no-load voltage of 130, distributed to 262, 5-W 12-V 
Madza sign lamps, 8, 250-W 110 V lamps, 16, 100-W 110-V 
lamps, 10, 60-W 110-V lamps, 24, 40-W 110-V lamps, and 
about two K.W. in appliances of various kinds. Nine 
people were on the float demonstrating the uses of electric 
irons, sewing machines, motors, percolators, chafing dishes, 
curling iron heaters, fans, toasters, ete. The float was 
24 x 11 and ten feet high, made of eight colonial columns 
and arches with a color scheme of white. The publicity re- 
seived during the campaign has already turned in much 
new business in the residence and business section, consist- 
ing of lighting and power, and has formed an exalted 
public feeling toward the company. Byron C. Fowler, ex- 
president of the Arkansas Association of Publie Utility 
Operators, is general manager; and Minor Q. Woodard, 
manager of the New Business Department of the Pine Bluff 
Corporation. 

Atlanta Sales Conference of Western Electric 

‘Company. 

On Thursday, November 16th, the Western Electric 
Company’s Atlanta house closed a most successful sales 
conference. Four days were devoted to this meeting and 
besides the local managers, it was attended by managers 
and executives of the large electrical supply manufacturers 
for whom the Western Electrie Company acts as Southern 
jobber and distributor. General business conditions were 
thoroughly discussed in all electrical fields and arrange- 
ments taken up which will make the handling of the fast 
growing Southern business most satisfactory to the various 
companies and to the Western Electric Company and its 
customers 


The supply department of the Western Electric Atlanta 
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house was established in 1905 and each year the depart- 
ment has expanded until at the present time it handles a 
volume of electrical supply business which brings it well 
up toward first rank among its competitors. The growth 
of the Atlanta supply department has been influenced to a 
large extent by the able and efficient house managemnt 
and particularly by the efforts of Mr. T. A. Burke, supply 
sales manager, who enjoys a wide and influential acquaint- 
anceship among electrical men of the South. The business 
of the Western Electrie Company for 1911 will be around 
$66,000,000, the Atlanta house contributing in sales, the 
largest part of the numerous houses throughout the coun- 
try. The sales are reported from South Carolina, Georgia, 
Florida and Alabama. 

An important and enjoyable feature of the conference 
was the quiet social functions. On Tuesday night, mem- 
bers of the conference were tendered a dinner at the 
Mechanical & Manufacturers’s Club by W. R. C. Smith, 
president of the W. R. C. Smith Publishing Company, 
publishers of Southern Engineer and Southern Machinery, 
and C. S. McMahan, secretary and treasurer of the Cot- 
ton Publishing Company, publishers of Southern Eeleetri- 
cian and Cotton. On Wednesday night the contractors 
of Atlanta were given a smoker at the offices of 
the company and a lecture on Interphones, enjoyed as 
delivered by Gregory Brown, of the New York engineer- 
ing department. On Thursday night the salesmen of the 
Atlanta office were given a dinner and a most enjoyable 
time spent. A musical program had been arranged in 
which the members of the sales force figured, this being 
the feature of the evening. 

Those in attendance at the four days conference other 
than the Atlanta salesmanagers, were the following: B. H. 
Seranton, president American Electric Heater Co.; Baa: 
Burton, sales manager Bryant-Perkins Electric Co.; A. F. 
C. Keleher, assistant sales maganer Holophone Co.; W. S. 
Sisson, secretary D. & W. Fuse Co.; J. B. Olsen, secretary 
Habirshaw Wire Co.; B. M. Downs, vice-president Brook- 
field Glass Co.; A. B. Wilson, of the Tungstolier Company, 
W. H. Jones, of General Electric Company; A. N. Bentley, 
manager Atlanta office of the Electrie Storage Battery Co.; 


-H. E. Futch, Southern general manager Pyrene Fire Eix- 


tinguisher Co.; C. M. Crofoot, Southern sales manager 
Crouse-Hinds Co.; M. A. Oberlander, assistant supply sales 
manager of Western Electric Co. at New York City, and 
Gregory Brown, train dispatching expert of the Western 
Electric engineering department at New York. 


Charlotte, N. C., Meeting of Sons of Jove. 

The first initiation of the Sons of Jove in the Carolinas 
took place at Charlotte, N. C., October 28, when over 50 
representatives of the various power companies and elec- 
trical companies were taken into the order. 

A number of officials well known in the order attended 
the rejuvenation and assisted in the ritualistic exercises. 
Among these were the following: Messrs. Oscar C. Turner, 
past Jupiter, with headquarters in Birmingham, Ala; F. M. 
Byrne, Statesman-at-large, Atlanta, Ga.; National Organ- 
izer, E. D. Strickland of St. Louis, Mo.; L. S. Montgomery, 
Statesman for Georgia, and C. McKew Parr, of Hartford, 
Conn., avrenim of the tenth Jovian congress. Following 


the initiation exercises a banquet was held at the Selwyn 


hotel. Mr. Oscar C. Turner presided over the affair in the 
capacity of toastmaster, and pleasure reigned supreme in 
the large banquet room. 
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Questions ana Answers from Readers. 


We invite our readers to make liberal use of this de 
taining information, opinions and experiences from other readers. 
All material is properly edited before publishing it. 


to any particular style. 


partment for the discussien of questions as well as for ob- 


Answers to questions or letters need not conform 
Discussions on the answers to any ques- 


tion or on letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of 


opinion or fact in discussions. 


All published matter is paid for. 


This department is open to all. 


HOW DO TRANSFORMER CORE LOSSES VARY? 
Editor Southern Electrician: 

(258) Kindly publish information in regard to the 
variation of transformer core losses when the transformers 
are used on different frequencies and different voltages. 
Is there a certain relation between frequency and voltage 
that should be maintained in order that the core loss may 
be held the same or at any rate not increased? How, also, is 
the capacity affected by such changes? BAe D: 

OPERTION OF Motor-GENERATOR AND TURBINE. 
Editor Southern Electrician: 

(259.) I would like to ask the following question in your 
columns. We have a 300 K. W., motor-generator set run- 
ning in parallel, over the peak, with a 500 K. W. turbine. 
This set is driven from a 500 K. W. direct current railway 
unit. At present we so arrange it that the load on the 
motor-generator is about 100 K. W. At times heavy rail- 
way loads come in, causing the Corliss engine to slacken its 
speed, before governor can act, when a severe drop in volt- 
age occurs. What would be the result should this happen 
when the motor-generator is running in parallel with the 
turbine? The motor-generator could not drop in speed, 
being tied in with the turbine. Would there be a reversal 
of current in the armature, with consequently heavy spark- 
ing? M. MacponaLp. 

TRANSFORMER CONNECTIONS AND VOLTAGES. 
Editor Southern Electrician: 

(260) I would like to receive information as to the 
possibility of obtaining satsifactory service from the fol- 
lowing transformer connections and also as to the secondary 
voltage that may be expected. I have three single phase 
transformers, ratio 25 to 1, wound for 11,500 volts primary. 
Can I successfully use 6,600 volts on primary connected 
delta and connect secondary star expecting to obtain 460 
volts or thereabouts on the secondary. Give computa- 
tions and explanation. E. W. C. 

OPERATION OF ARC LAMPS. 
Editor Southern Electrician: 

(261) I am interested in the following problem and 
would appreciate information which you may publish. 
When alternating current are lamps are used for street 
lighting, could a wider spacing of units be used by equip- 
ping the lamp with a carefully designed reflector? Also, 
how does the watt per candle power rating for the average 
direct and alternating lamp compare in the types used. for 
outside lighting, and what is the rate of carbon consump- 
tion for each? I have heard the statement that the ordinary 
carbon are lamp is more efficient in watts per candle power 
than the carbon incandescent; if this is so, what are the 
reasons? PsA aH. 

OPEN Y EMERGENCY CONNECTION. 
Editor Southern Electrician: 

(262) In the accompanying diagram transformer (a) 

burnt out, it was disconnected on both primary and second- 


ary sides and the ground used as the third conductor for 
open Y transmission as shown. These arrangements were 
maintained until the transformer was replaced. I have 
been informed that this is not considered good practice, 
in fact the informer stated before he knew it had been 
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done that it was impossible with safety. Have your readers 

used the connection? What would be the actual voltage 

relation between wires and between wires and ground for a 

transmission voltage of 66,000. B. C. H. 
SPEED CONTROL OF SHUNT MOTOR. 

Editor Southern Electrician: 

(263) Please advise through your answer columns as 
to a method of deciding on the most economical method 
for operating a shunt motor and securing fairly good speed 
control. The work done by the motor does not require a 
varying speed at all times; perhaps a week will pass when 
it will operate at constant speed. Then it may be required 
to vary the speed on work lasting a day or so. The motor 
is 2 horse power. Which will be the cheaper, to use a 
rheostat in the armature circuit or buy a suitable speed 
regulating device. Kindly state reasons and suggest any 
other schemes for speed control. H. A. §. 


Discussion on Induction Generator. 
Lo Readers of Southern Electrician: 

In the May and June issues, interesting and vital facts 
were discussed relative to the operation of the induction 
generator. Due to the fact that the characteristics of this 
machine are not generally understood, and in order that 
readers may get the greatest value from the discussions as 
presented, the following statements are given to clear up 
those points upon which the two writers do not agree. The 
explanation by Mr. Frank Zuch in the May issue is in 
most respects correct. In his opening paragraph, however, 
his statements are incorrect in as far as they state that 
the induction generator operating on an inductive circuit 
would tend to adjust itself, that is, the power factor re- 
quired by the external circuit exactly coincides with the 
power factor of the induction generator. Aside from this 
point Mr. Zuch’s diseussion is correct. 

The discussion in the June issue by Mr. Seidell is cor- 
rect in all its details and very clear. This writer points 
out Mr. Zuch’s mistaken view point in the middle of the 
paragraph on page 254, beginning with, “Referring, ete.,” 
by the statement, “Mr. Zuch’s misconception is undoubtedly 
due to his failure to consider the part that the synchronous 
machine plays in the matter.” It must be remembered 
that the induction generator operates under certain con- 
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ditions and it is the synchronous machine upon the circuit 
which has to adjust itself until these conditions are met. 
The accompanying diagram, giving a graphical presentation 
of the operation of the induction machine as a motor and 
as a generator may bring out the points mentioned by Mr. 
Seidell a little more definitely. 

The definite and inflexible character of an induction 
generator is shown by the fact that its operating point 
must stay on the circle diagram in Fig. 1. In order to 
stay on this circle, a certain magnetizing current must be 
supplied to the induction machine (either motor or gen- 
erator) by some synchronous machine; otherwise the induc- 
tion machine will not work. It is to be noticed, also, that 
in changing from motor to generator, the power compo- 
nent of current changes sign, but not the wattless current. 
The two half-circles, therefore, make a complete one as 
shown. 
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DiAGRAM OF OPERATION OF INDUCTION GENERATOR. 


In view of the fact that neither of the writers have 
touched upon uses of the induction generator, a few re- 
marks are presented here. This machine has been little 
used, due undoubtedly to its inability to supply lagging 
eurrent and the necessity of using a synchronous machine 
with it. It has, however, a rugged construction as usually 
designed, has no commutator, brushes or slip-rings. A 
smooth wave of electromotive force is produced and the 
machine tends to damp out rather than to produce har- 
monies and surges. One of its distinctive good points is 
that on short circuits the machine gives no voltage. 

When the induction generator is operated in parallel 
with a synchronous machine, the frequency and voltage 
are determined by the latter machine. The load taken by 
the former depends upon its speed with reference to the 
speed of the synchronous machine, that is, upon the slip 
of the induction generator. This may prove desirable or 
undesirable. It would be of advantage in a plant where 
induction generators driven by water power are connected 
in parallel with a plant of synchronous machines driven 
by steam power. In this case it would be possible to 
operate the induction generators through speeding up so 
that they take a load up to the limit of the water power. 
This would allow the steam driven synchoronous machines 
to carry only the excess of the load. The above character- 
istic is undesirable if the two types of generators are 
driven at constant speed. As ‘the load inereases, the 
induction generator would not take its share. 
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_ or to a break somewhere in the exciter circuit. 


In regard to the use of a synchronous machine with 
an induction generator, one synchronous machine either in 
the station or in a sub-station, is sufficient for the opera- 
tion of several induction generators. The synchronous ma- 
chine may be located at the receiving end of the trans- 
mission system, so as to help in improving the regulation, 
through the leading current supplied to it. Error. 


Discussion on Question No, 241. 
Editor Southern Electrician: 

The filaments referred to in the above question were 
probably shattered either by electrostatic attraction between 
the filaments and surrounding objects, such as the walls of 
the room, or between the different parts of the filament 
itself, since the high frequency of lightning dis- 
charge might cause the different parts to be at con- 
siderable difference of potential. It is also possible that 
electromagnetic attraction has something to do with it since 
there is always some electromagnetic attraction between the 
turns, and while this attraction does no damage at ordinary 
frequencies (except possibly in the case of the tantulum 
lamp), it might have an appreciable effect at a higher fre- 
quency, one that would coincide with the natural mechanical 
period of vibration of the filament and hence cause reso- 
nance. 

If the breakage were caused by the first mentioned phe- 
nomena, it might indicate an explanation of the apparent 
preference shown some lamps. Those nearest to the ob- 
jects of opposite polarity (the walls, tables, ete.) would na- 
turally be subjected to greater stress than the more distant 
ones and would therefore be more apt to break. The cur- 
rent could either jump as Mr. Broward suggests in the No- 
vember issue, or it could act across the gaps inductively. 
In the latter case we should consider the switches as a con- 
denser in series with another one, of which the filaments, 
constitute one plate and the walls the other. 

Discussion on Question No. 242, 

The trouble in this case is very probably due to a 
swinging open circuit in the rotating field of the generator, 
Such breaks 
are difficult to locate since they occur only at certain inter- 
vals. The trouble can be located by a careful search and 
the following method is recommended: Place a half dozen 
small pilot lamps at different points in the exciter circuit, 
one at the exciter generator itself, one just beyond the series 
rheostat (if there be one), one at the brushes that bear 
on the large generator rings, one connected to the terminals 
of the revolving field and then watch these lamps carefully 
the next time the trouble happens. If the trouble is in the 
exciter, all the lamps will go out, but if the break is in the 
revolving field, all of them will continue to burn except 
the one at the field terminals and that one will also con- 
tinue to burn if the trouble is beyond it also, that is, some- 
where in the field itself. 

An ammeter should be inserted in the exciter cireuit to 
indicate whether the exciter current fails or not, since if 
all the lamps should keep burning, there would be no other 
way to be sure that the field circuit was open. If the 
current stops and the lamps up to the last one still burn, 
it showns conclusively that the trouble is in the revolving 
field and we have still to find which coil it is. A convenient 
way to do this is to shunt each coil with a lamp, the lamps 
being of different colors, or fastened at different distances 
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from the center of the field, since it is necessary to be able 
to determine which is burning while the machine is running. 
Since the normal voltage of each coil is much less than 
that of the lamps, they will not burn up to candle power 
until the break occurs, but when that happens, all of them 
will go out except the one shunting the faulty coil, which 
will light up to full eandlepower. 

It is, of course, possible, though not likely, that the 
trouble is in the large generator armature, or the outside 
lines, but in the former case there would probably be some 
fireworks to indicate its whereabouts. 

It is not at all likely that any condition of overload, 
or power factor, has anything to do with it? T. G. Semetu. 


Electrical Units, Ans. Ques, No. 243. 
Editor Southern Electrician: 

In answer to question 243 appearing in the September 
issue of SOUTHERN ELECTRICIAN, I beg to submit the fol- 
lowing in compliance with the request of Mr. S. V. E.: 
There are two distinct systems of electrical units, one called 
electromagnetic units, and the other electrostatic units. The 
electromagnetic units are moreover subdivided into what 
are called absolute or C. G. S. units and practical units, the 
latter being some power of 10 times the C. G. S. units. The 
six units requested by Mr. S. V. E. undoubtedly are the 
practical units, which have been named in honor of dis- 
tinguished men of science. The units are: the volt, ampere, 
ohm, coulomb, watt and joule. 

The volt is the unit of electromotive force, or difference 
of potential, and means the same thing in speaking of 
electric current that a pound pressure does in speaking of 
a current of water; in other words, it is the electrical pres- 
sure, and is the force required to cause a current of elec- 
tricity to flow against a resistance. The volt is sometimes 
defined as the electrical pressure required to force one am- 
pere through a resistance of one ohm. The value of the 
volt is equal to 10° C G. S. units, from the volt is derived 
the kilovolt, equals 1,000 volts, millivolt equals 1/1,000 of a 
volt, and the microvolt equals 1/1,000,000 of a volt. 

The ampere is the unit of current strength, or is the 
rate of flow of a certain quantity of electricity in unit of 
time. The value of the ampere is equal to 1/10 C. G. 8. 
units. 

The coulomb is the unit of quantity of an electrie eur- 
rent, and is the amount of electricity that follows per sec- 
ond past any point in a cireuit, when the current strength 
is one ampere, for example: If one ampere flows for 30 
seconds, then the total quantity of electricity is 30 ampere 
seconds, or 30 coulombs. The value of the coulomb is 
equal to 1/10 C. G. S. units. 

The ohm is the unit of resistance, and is the opposition 
offered by any substance to the passage of an electric cur- 
rent within that substance. The value of the ohm is equal 
to 10° C. G. S. units. 

The watt is the unit of electrical power and is the unit of 
work performed in unit of time, or 

work joules 
Watts — == = 
time seconds seconds 


= volts x amperes or E x I. The kilowatt equals 1,000 
watts. 


(volts x amperes x seconds 


The joule is the unit of electrical work and is the amount 


SOUTHERN ELECTRICIAN. 


of work performed by a current of one ampere flowing 
for one second under a pressure of one volt. Joules equal 
volts x amperes x seconds, or J equals V x I x T. 

The standard values of the above units are as follows: 
The standard ohm is the resistance of a column of pure 
mercury 106.3 em. long of uniform cross-section and weigh- 
ing 14.4521 grams at 0° C, or roughly it is the resistance 
of a 1000 feet of copper wire 1/10 inch in diameter (No. 
10 B& S Gauge). The standard ampere is the rate of flow 
of a steady current which deposits .001118 grams of silver 
per second from a standard solution of silver nitrate. The 
standard volt is 1/1.0183 of the voltage of a standard 
Western cell. EK. J. Mora. 


Electrical Units, Ans. Ques, No. 248. 
Editor Southern Electrician : 


Referring to question 243 appearing in the September 
issue, I will name and define the following six electrical 
units requested by S. V. E. (1) The ampere is the 
unit of electric current and is the expression referring to 
a current of electricity flowing continuously similar to the 
gallon per second in the flow of water. The ampere is 
then the rate of flow of the electric current. (2) The volt 
is the unit of electrical pressure or electromotive force. 
It is often defined as that emf that will maintain a current 
of one ampere in a circuit whose resistance is one ohm. 
The volt means the same thing in speaking of a current of 
electricity that a pound pressure does in speaking of a 
current of water. And also just as a higher pressure is 
required to force the same current of water through a small 
pipe as a large one, so a higher electrical pressure is re- 
quired to force the same current of electricity through a 
small wire as through a large wire. The ampere represents 
the current flowing and the volt represents the pressure 
causing it to flow. (3) The ohm is the unit of resist- 
ance in an electric circuit and is equal to the resistance of- 
fered to an electric current by a column of pure mereury 
106.3 centimeters long and one square millimeter in section 
at a temperature of 32 degrees F. There is no general unit 
of resistance for the flow of water, however the ohm cor- 
responds to the resistance offered by the pipe to the flow 
of water in it. (4) The coulomb is the unit of quan- 
tity of electricity. It refers to quantity of electricity in 
the same way that the gallon does to a quantity of water. 
In units it is the quantity of electricity that flows in one 
second through a circuit, the strength of the current being 
one ampere. (5) The joule is the unit of electrical work 
and represents the amount of work done when one coulomb 
of electricity flows under a pressure of one volt. One 
joule equal .7373 foot pounds. (6) The watt is the unit _ 
of power and is the power due to a current of one empere 
flowing in a circuit under a pressure of one volt. One 
watt equals 1/746 horsepower. 

In reference to the second part of this question I ad- 
vise §. V. E. to reason the question thus: If a coil cuts 
100,000 lines of force in one second a certain electromotive 
force is the result at that speed. Then if the speed of the 
coil is doubled it would be equivalent to causing the same 


- coil to cut 200,000 lines of force in the same length of time. 


Therefore since the electromotive force depends on the 
rate of cutting, then it is evident that the electromotive 
force in the latter case would be twice what it was in the 
former one. That is if a generator is now running at a 
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voltage of 110 and a speed of 300 r.p.m., at a speed of 
600 r.p.m. the machine would generate 220 volts, all other 
conditions remaining unchanged. 


Le Roy Scorr. 


Generator Voltage, Ans. Ques. No. 243. 
Editor Southern Electrician: 

In reference to the last part of Question 243, I would 
say that if the speed of the generator is doubled that 
the effect will be to double the voltage, provided the field 
strength remains constant, such as would be the ease if it 
were separately excited. If, however, it is a shunt or com- 
pound wound machine this relation would not hold good. 
If, however, the field of the machine is well saturated, in 
which case a large change of field current will produce a 
comparatively small change in the field strength, the voltage 
generated would vary pretty nearly proportional to the 


. speed. 


Grounding Lightning Arrestors and Switchboard, Ans. Ques. 
No. 247. 


As I understand Question No. 247, if all connections are 
well made and a permanent ground secured, there should 
be very little danger of shock. It goes without saying 
that the system of water piping and the frames of the 


machinery should be made a part of this ground system. 
Inductance of Choke Coils, Ans. Ques. No. 248. 


The inductance of this set of choke coils is practically 
negligible with current at 60 eycles, but offers considera- 
ble impedance to the high frequency surges of lightning 
discharges. The power factor of the system would not be 
effected by putting in these coils. 24,000 volts is considered 
good practice for this spacing. A. G. Raxestraw. 


Loud Speaking Telephone, Ans. Ques. No. 245. 
Editor Southern Electrician: 

I have noticed in your September issue that C. C. D. 
wants information covering a device for amplifying the 
sound in the receiver of a telephone in order that it will be 
more sensitive or better adapted to use in central station 
power plants where there is constantly more or less noise 
to interfere with conversation. This is a feature which has 
received some thought by the writer and a few experiments 
have been made. If the inquirer will refer to my article in 
the May issue of the Southern Electrician he will find a dis- 
cussion relative to the properties which go to make up a 
receiver of the highest efficiency, however, the matter of 
a very sensitive one is not taken up. 

There are several things to be taken into consideration 
if this condition is to be improved, as the modern receiver 
is ordinarily as sensitive as one could desire, except as the 
inquirer suggests, in a power plant or other noisy place. 
The place to begin, in devising a cireuit or change in con- 
dition is evidently at the receiving station, as otherwise 
every other telephone in the exchange would have to be 
fitted to suit the case; this being out of the question, we 
will have to next consider the type of instrument, whether 
local or common battery; if of the former type the battery 
supply can be regulated at will; if of the latter, other 
means will have to be introduced. The intermittent con- 
dition in which the inquirer found that some people could 
be heard Jouder than others, especially one with a very 
heavy voice, can be accounted for by the fact that evidently 
such persons speak at the proper distance and in front of 
the transmitter instead of otherwise; then too, if notice 


will be given to the article in which the inquirer read con- 
cerning the receiver, you will find that I stated, “As only 
a small percentage of the energy of the sound waves reaches 
the diaphragm, the value both as regards energy and 
wave form is still further reduced. Therefore, not more 
than one per cent of the energy generated at the sending 
end of the line is received as sound at the receiving end.” 
This goes to prove that if more energy reaches the dia- 
phragm the same will transmit more energy to the line; 
the person with a strong voice will naturally create a wider 
vibration of the diaphragm than one with a weak voice or 
if not speaking directly in front of the transmitter. 

The methods which I would recommend the inquirer to 
try out would be to rewind the receiver magnet coils to a 
higher resistance so they will be more sensitive to the weak 
currents which reach it. However, the resistance should not 
be too materially increased as to seriously affect the voltage 
impressed in the receiver circuit. A special induction coil 
may be tried in connection with such a receiver; one which 
will give a greater step-up proportion from the primary 
to the secondary. This proportion should not be too wide 
and some experimenting will have to be done with several 
coils before the best results will be obtained. Chapter on 
induction coils in Volume V. of Abbotts “Telephony” will 
give the experiments which will be valuable. 

If the induction coil is improved or the receiver is made 
more sensitive, it will be as readily perceptable to the 
sounds made about the telephone upon which it is placed 
as those from the other end. In the ease of a power plant 
or noisy place, this would be objectionable both from this 
reason and that the party at the other end of the line will 
get the noises from the machinery. In order to obviate this, 
it will be necessary to reduce the efficiency of the trans- 
mitter to such an extent that the outside noises will not 
affect seriously its talking qualities; in a local battery in- 
strument, this may be accomplished by reducing the bat- 
tery supply, or in both this and the common battery in- 
struments by inserting sufficient resistance in the trans- 
mitter circuit only. Still another plan would be to arrange 
a spring wire of good conductivity in a way to be in posi- 
tion near the transmitter terminals, so same may be short 
cireuited when listening to conversation from the other 
party and releasing it when talking. 

The writer has experimented with a thin mica sheet 
diaphragm with a portion of an ordinary receiver dia- 
phragm cemented to it in the center and over the pole- 
pieces, the edge being supported by thin cardboard washers 
at sufficient distance from the pole-pieces. This was not 
as successful as anticipated, although might be made satis- 
factory by further experiment; some improvement was 
noted in the amplitude of the sounds but the quality was 
not improved. This is the extent of the writer’s knowledge 
covering the subject of methods of devising a more sensitive 
receiver, and I trust it will be the means of helping the 
inquirer in producing the result sought. L. O, SURLES. 


A Correction. 

On page 214 of the November issue, the third sentence 
from the end of Mr. Arthur L. Gear’s article reads as fol- 
lows: “A pressure of 25 poudns per square inch of contact 
surface of carbon brush is a maximum amount of brush 
pressure required to carry current.” The figures given 
as 25 pounds should read 2.5 pounds.—Eb. 


Meters For Tests, Ans. Ques. No. 246. 
Editor Southern Electrician: 


Referring to question 246 of the September issue, the 
questioner would require for the A. C. end of his system 
during the test, a potential transformer with a ratio of 10 
to 1, and a low reading voltmeter which has been calibrated 
with the transformer. This, I think, would give him range 
enough for all potential readings. For current readings 
a series transformer and a milli-voltmeter, which has been 
calibrated with it, will be all that is necessary. 

For the power factor indications there is a very good 
portable power factor indicator on the market. If he 
wishes to go a little farther and get a little more equipment 
he might add one or two portable wattmeters. Perhaps it 
would be best to have them, as the readings obtained would 
give the true power factor. 

A list of capacities of instruments might help as fol- 
lows: 

Potential transformer ratio, 10 to 1. 

Portable voltmeter, 0 to 220 volts. 

Milli-voltmeter, 0 to 500 milli-volts. 

Wattmeters—eurrent, 50 amperes; potential, 220 volts. 

The wattmeter should be calibrated with the trans- 
formers. 

For the direct current end a voltmeter with a range of 
0 to 300 volts and an ammeter with suitable capacity for 
the largest motor on the circuit is required. If motors are 
very large the ammeter could be provided with a shunt of 
different capacities. G. I. Morean. 


Inductance of Choke Coils, Ans. Ques. No. 248. 
Editor Southern Electrician: 


In answer to question 248 in the October issue, the fol- 
lowing is submitted: The inductance of a coil with no 
iron in the magnetic cireuit is given by the formula, 

Teo oer) 10a, 

The values given for the coils in the question are turns 
T= 154; length 172 inches; r=-radius—1/2 diameter 
= 16/2= 8 inches. Substituting these in the formula we 
find the inductance of each coil to be, 

L= 395 & 8° &154’/10" & 72 = .000835 henry. 

For the two coils, then, the total inductance will be 
-000835 & 2 = .001667 henry. To understand how this ad- 
dition of inductance to the given cireuit would affect its 
power factor, it is first necessary to have some idea of 
how inductance affects the electric circuit in general. In- 
ductance is a property of an electric circuit by virtue of 
which a certain resistance called reactance is set up oppos- 
ing the flow of the eletric current. It is due to the mag- 
netie field set up by the current around itself; and, like a 
plain resistance, absorbs energy from the current. Resist- 
ance, however, converts this absorbed energy into heat; 
reactance does not, but stores it in some mysterious way 
in the surrounding magnetic field, and when the current 
is interrupted, returns it as an addition to the current. 
Hence, the “induction effect’? so well known to the working 
electrician. 

In direct currents the effects of induction are virtually 
absent and there is no energy consumed in overcoming it; 
so that the total available energy of such a circuit is that 
given by the rule, volts X amperes — energy in watts. In 
alternating current circuits, however, on account of the 
peculiar character of the current, inductance is a thing 
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to be reckoned with; and where present in a circuit, the 
foregoing rule for calculating the available energy of a 
direct current circuit does not hold entirely true, but the 
result obtained by it, must, to obtain the real energy, be 
reduced by an amount required to overcome the reac- 
tion. 

It is this peculiarity which gives rise tu the use of 
what is known as the power factor in connection with an 
alternating system. The power factor, as it is termed, 
is merely the fraction which shows what proportion of the 
energy obtained by the product of the voltage and the 
amperage of the system is real energy. The balance is 
merely phantom energy, as it were, of use only for over- 
coming that other phantom, the reactance. 

The reactance of an alternating circuit is equal to 
2rnL, where == 3.1416; n is the frequency; and L, the 
inductance in henrys. It is measured in ohms, the same as 
resistance; so if CR is the E.M.F. required to overcome 
the resistance in a cireuit carrying C amperes, 27nLC will 
be the EK. M. F. necessary to overcome the reactance of the 
same circuit. The E. M. F. overcoming the resistance is 
in phase with the current, but the HK. M. F. overcoming the 
reactance is 90 degrees ahead of the current. Conse- 
quently, these two E. M. F.’s cannot be added numerically 
to find the total E. M. F., but must be combined geomet- 
rically, for this purpose. 

To show the method geographically, OP, Fig. 1, is laid 
off horizontally to some scale to represent CR, or E,, called 
the power component of the HE. M. F., and PM at right 
angles to this to represent 27nLC, or K,, called the wattless 
component of the KE, M. F. The total E. M. F., EH, is the 
resultant of E, and E,; that is, the diagonal line OM, 
which represents the total, or impressed, E. M. F. to the 
same scale as was employed to lay out the lines OP and 
PM. The angle @ is the angular displacement between 
the impressed EK. M. F. and the current, and is called the 
angle of lag of the current. 

The apparent energy is equal to the current C multipled 
by the total E. M. F., E or CX E. The actual energy is 
equal to the current multiplied by that part E, of the 
E. M. F. in phase with the current, equals CX E,. Sinee 
OPM is a right angle, OP, by trigonometrical definition, 
is the cosine of the angle of lag 6. By the same authority, 
OP is to OM as cos © is to 1. From which OP/OM 
=cos @ or OP=OMXcos ©, and Ei =e 
®. Obviously, then,CE,—CE cos ®, and therefore, the 
real energy = apparent energy X cosine angle of lag. How- 
ever, it has been previously defined that the real energy 
of an alternating current cireuit is equal to the apparent 
energy multipled by the power factor. The cosine of the 
angle of lag must therefore be equal to the power factor. 

Now, let us consider the effect upon this cosine, or 


power factor, of an increase in the inductance of a cir-— 


cuit. Take, for example, a system of which the power fac- 
tor is .82. As given in the question, the power factor is 
the cosine of the angle of lag, as was previously stated; 
so from a table of trigonometrical functions, we find that 
.82 is the cosine of 34°55*. This, then is the angle of lag 
of the current. Figure 1 has not been laid out to scale; 
nevertheless we will utilize this figure for further explana- 
tion. . 

Suppose, now, we increase the given inductance by an 
amount 1, with no appreciable increase of the resistance 
R, as would likely be the ease by connecting in the cireuit, 
the choke coils as suggested in the question. The new in- 
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ductance of the circuit will then be L +1, and the react- 
ance will be increased to 27n(L+1). The E. M. F. re- 
quired to overcome it will be 2rn(L-+1) C. Extending 
PM to N to represent this increased FE. M. F., it will be 
observed; first, that the angle @ is increased; second, that 
ON must be greater than OM. Hence, the impressed E. M. 
F. will have to be increased an amount equivalent to 
the distance MN to compensate for the increased reactance. 


The power factor will now be the cosine of the new 
angle of lag; that is OP/ON; and, since ON is greater than 
OM, the value of OP/ON is less than the value of OP/OM. 
OP/OM, however, is the value of the old power factor, 
so the power factor, with the changed conditions, is less 
than the original. In many cases it may not be feasible 
to inerease the impressed E. M. F. to compensate for any 
additional E. M. F. In that event, the current will be 
cut down. For, the inductance must absorb energy some- 
where, and if it is not permitted to take it out of the 
H. M. F., the current must suffer the loss. 
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The values of E, and E, will, in consequence, assume 
new proportions. For, returning to Fig. 1, assume C to 
be reduced by the inductance, the product of CR. will 
therefore be less. Supose QP is its new value. Take a line 
QK equal to OM. It will intersect the perpendicular PM 
in K. An inspection of this change shows that the angle 
of lag has increased as before. The power factor has de- 
ereased, also as before. For OM and QK are equal, but 
QP is less than OP. Hence QP/QK is less than OP/OM. 

The conclusions to be deducted from the foregoing are 
therefore; 1st, That the addition of inductance to a cir- 
cuit, with resistance constant, increases the angle of lag; 
and 2nd, that the addition of inductance to a circuit, 
with resistance constant, causes the power factor to be 
diminished. This is about as far as can be gone toward 
the solution of this question, without more data than has 
been supplied. All that would be required for this pur- 
pose, however, in addition to what has been given, is the 
impressed E. M. F. and the frequency of the system. With 
them to help out, the other factors may be computed. 
For the sake of carrying out this answer to its legitimate 
end, it will be assumed for this case that the impressed 
EK. M. F., E, is 2,300 volts; and frequency, n, is 60 cycles. 

Then, in Fig. 1, the power component E,—=E cos ® 
=2,300 .82 1,886 volts. But E,—CR; then CR= 
1,886 volts. C has been given at 35 amperes, therefore 
R —1,886/35 — 53.89 ohms. PM, in Fig. 1 represents 
the wattless component E, of the E. M. F. and is by 
trigonometrical definintion, the sine (sin) of the angle ® 
= 34° 55’; its sine is .5724. By trigonometry again, PM 
is to OM as sin @ is to 1. From which, PM=OM sin 9; 
that is, E,=E sin &® —2,300 & .5724—1,316.5 volts. 
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But also E,—=2nLC so 27nLC =1,316.5. Solving for L, 
it is found, 

L=1,316.5/2enC =1,315.5/2 X 3.1416 «60 35 = .0998 
henry. 

Here once again, the principles of trigonometry must 
be used to afford a stepping stone from which to proceed 
with the calculations. In them the statement is found that 
the tangent of an oblique angle of a right triangle is 
equal to the quotient obtained from dividing the side oppo- 
site by the side adjacent. Applying this to the 
triangle OPM, Fig. 1, tan ® —=PM/OP = (27nLC)/CR, C 
will cancel out of this expression. Then, simply, tan 6 = 
(27nL)R, n has been assumed at 60 eyeles; L, has been 
found for the cireuit without the choke coils to be .0998 
henry; and R—53.89 ohms. Substituting these values in 
the equation above for the value of the tangent, it be- 
comes, 

tan 6 —(2 3.1416 & 60 & .0998) /53.89 —.7 

By reference to a table of tangents, it is found that 
this corresponds to angle 34° 55’, the same as found before 
with the cosine .82. consequently, the expression must be 
correct. 

Now, suppose the choke coils be added to the circuit, 
the inductance will be increased to .0098 + .00167 — .1014 
henry. R is assumed to be unchanged. Then, substi- 
tuting this new value of L in the equation, it becomes 

tan 6 = (2 & 3.1416 & 60 & .1014) /53.89 = .71 

From this, it is found by reference again to the table 
of tangents that, with the choke coils in circuit, the angle 
of lag, ®, is 36°3’. The cosine of this angle is .8085, 
which is thus the power factor of the circuit with the 
choke coils in use. A reduction from .82 to .8085. 

Victor C. VANCE. 

[The determination of the exact inductance of coils in- 
volves complicated calculations involving many factors. The 
Bureau of Standards, through Mr. E. B. Rosa has published 
considerable material on the subject. The following form- 
ula of Lorenz is absolute for a single layer coil of any 
length. However, this formula must be corrected by a 
table furnished in the Bureau of Standards’ cireular No. 31, 

L== (4nn’/3b’) [d(4a*— b’) E + db’F — 8a*] 

Where a is radius of coil, b the. mean average length, 
d the diagonal of coil, E and F complete eleptical integrals 
of the first and second kinds to modulus K, where K — 
2a/d = 2a/\/ (4a°-++ b’). 

Mr. E. J. Berg, of the General Electrie Company, 
recommends the following formula for the design of choke 
coils, N—10E\/(x/IfP). Where N=<number of turns 
per coil, E the line volts, x the per cent of reactance 
(usually from 3 to 6 per cent), 1 the diameter of coil in 
inches, and f the frequency in eycles per second, and P the 
power rating of generator in K. W. The formula used 
by Mr. Vance is only approximate; however, a large part 
of his reasoning shows in general the effect of adding in- 
ductive reactance to a cireuit.—Eprvor. | 


Self-Starting Synchronous Motors, Ans. 


No. 249. 
Editor Southern Electrician: 

In answer to A. L. C.’s question No. 249, in the October 
issue of the SourHerN Execrrician, I take the liberty of 
quoting from an article written by Mr. J. J. McIntosh, on 
Power Factors and Synchronous Motors, read before the 
Phoenix, (Ariz.) Section of: the N. A. S. E. 


Ques. 


255 


256 


“When a polyphase synchronous motor is connected to 
an alternating current line, a starting torque of sufficient 
strength is developed to bring the motor up to speed under 
no load. This is accounted for by the fact that as the 
current of one phase drops to zero value, the hysteresis ef- 
fect causes the magnetism induced by it in the poles to 
lag behind the current and this remnant magnetism is 
therefore acted upon by the incoming phase, or phases, thus 
producing sufficient torque for starting. In order to in- 
erease the starting torque, the field poles of most of the 
latest types of machines are of some form of special eon- 
struction. In some designs, to the pole faces are added 
copper bars which are connected on each end of the pole 
structure to rings, called short-cireuiting rings. These rings 
completely surround the field. This type of construction 
not only assists in starting but also tends to prevent hunt- 
ing, thereby making the machine more stable in its opera- 
tion.” A. H. MircwHetu. 


Self-Starting Synchronous Motors, 
Ques. No. 249. 
Editor Southern Electrician: 

There are two methods in common use for starting poly- 
phase synchronous motors from the A. C. side: (1) By 
applying polyphase alternating current to the collector 
rings, the armature is brought up to speed as an induction 
motor. With the fields unexcited and a polyphase alternat- 
ing current applied to the collector rings, a rotating mag- 
netic field is produced about the armature core. The ele- 
ments composing the losses thereby produced in the pole- 
faces will effect a torque on the armature and cause it to 
tend to speed up to synchronism, Usually a starting com- 
pensator is employed for reducing the applied e. m. f. dur- 
ing the starting period. Under the condition of starting, 
the step-up transformer action between the field and arma- 
ture windings causes a relatively large e. m. f. to be gener- 
ated in each field coil. To lessen the danger of breaking 
down the field insulation, it is necessary to open the field 
cireuit between each pole. When a shunt to the series coils 
is used, it must be opened at starting; otherwise the heavy 
alternating current produced in it and the series coils may 
cause excessive heating. 

(2) Another method extensively employed, is the use 
of a separate motor for starting. The starting motor, 
which is usually of the induction type, is mounted on an 
extension of the synchronous motor shaft. The induction 
motor is provided with a fewer number of poles than the 
synchronous motor, so it will be able to bring the syn- 
chronous motor up to full synchronous speed. Thus a 12 
pole synchronous motor would require a 10 pole starting 
motor with 16 2-3 per cent slip. A, L..Urz. 


Ans. to 


Power Factor and Plant Capacity, Ans. Ques. 
No. 250, 
Editor Southern Electrician: 

In making estimates upon the cost of power, the en- 
gineer takes into consideration such items as, cost of coal, 
oil, ete., and all those items that depend more or less on the 
amount of power generated; wages of employees (including 
all departments), interest and depreciation charges on the 
first cost of the whole equipment, including station, lines, 
ete. It is this last item that makes it necessary to keep 
as high a power factor as possible, because with a low 
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- electric radiator to consume 1,500 watts at 120 volts. 


power factor a larger machine and line is required, and 
the increased cost -causes the interest and depreciation 
charges (which may be taken as about 12%) to be high. 

Also aside from financial considerations, if a company 
guarantees a certain voltage it is necessary to keep the 
power factor high, because the drop due to the line and 
generator reactance is much greater when the power factor 
is low. It is interesting to note that if the customer can 
cause leading current by means of rotaries or synchronous 
motors, he can boost his own voltage, since leading current 
(power factor) has the reverse effect to lagging eur- 
rent. It will be understood that this drop or boosting 
effect will also depend on the amount of the line and gen- 
erator reactance, and may be increased by inserting re- 
actance coils in the circuit. 

Rotary Converter Operation, Ans. Ques. No. 251. 

In the design of rotary converters, advantage is taken 
of the fact that the motor currents (flowing against the 
generated e m f) cause just the opposite armature re- 
action to that of the generator currents (those flowing with 
the generated e m f), and therefore there is no armature 
reaction. The air gap may be (and generally is) made 
short and the field is not as strong as would otherwise be 
necessary. If the machine is used as a double current gen- 
erator, both currents being in the same direction will have 
the same reaction, and the consequent distortion of the field 
may cause sparking. : 

Also when used in the normal way the current in the con- 


= 
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ductors is the difference between the alternating input and 


the direct current output, while in the double current gen- 
erator it is their sum. Consequently when used this way 
the capacity is greatly reduced because of heating. : 

A rotary converter or a synchronous motor will take 
leading current if the fields be over excited, and therefore 
will compensate the low power factor caused by the lagging 
current of the induction motors or generators. If it be 
shut down, the power factor will naturally fall to that of 
the induction machines, since they are no longer compen- 
sated. 

If the fields of the rotary are adjusted to where it does 
not boost the power factor there will be no change when 
it is eut out. T. G. SEIDELL 
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Sizes of Wire For Heating Apparatus, Ans. Ques. 
No, 252. 
Editor Southern Electrician: 
In question No. 252 W. R. requests wire sizes for an 
The 
heat generated in any conductor depends directly upon the 


current flowing and inversely upon the resistance of the 


conduetor (C*/R). The temperature of a conductor. carry- 
ing a given current will, therefore, increase as the diameter 
of the conductor decreases and as the radiating surface 
decreases. The temperature of conductors in heating ap- 
paratus is necessarily limited by the fusing point of the 
metal used, and the first step in any design of this sort 
is to select a size of wire which will safely carry the re- 
quired amount. 


In this case the current is 1,500w/120v-—=12.5 Amp. 
Referring to tables furnished by wire manufacturers, we — 


find that the smallest wires capable of carrying 12.5 Amp. 
with free radiation are: German Silver No. 19 B & 8; 


Driver Harris Nichrome No. 15 B & S:; and Iron No. 23° 


B & 8. Experience shows that under working conditions 
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, 
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larger sizes should be used, and the following are recom- 
mended: German Silver No. 18; Driver Harris Nichrome 
No. 12; and Iron No. 18. 

The resistances of these sizes may be expressed: 


SAFE 
OHMS PER FT., WORKING TEMP. 
German Silver No. 18 .143* 500°F 
Nichrome, No. 12 .089 2200°F 
Iron, No. 18 .083* 1000°F 


*Note that the resistances of German Silver and Iron wire 
vary with the composition of the metal. Extra data for par- 
ticular wire used, must be obtained from the maker. 


The total resistance required for the radiator would be 
found from the formula, R= E/C, or, substituting known 
values, 120/12.5—9.6 ohms. The required amounts of 
wire are found by dividing the total resistance required, 
by the resistance per foot of the wire used, therefore: 
German Siver 9.6/.143 — 67 feet; Nichrome 9.6/7,089 — 108 
feet; Iron 9.6/.083=—=116 feet. As the Nichrome No. 12 
has by far the largest radiating surface and the highest 
fusing point of the three metals, and in addition is non- 
corrosive, it will be found much more satisfactory than 
the cheaper metals. 

If inconvenient for mechanical reasons to use wire as 
large as No. 12, the heating element may be divided into 
several sections. Each section could carry three or four 
amperes, using wire as small as No. 22 Nichrome. If 
connected in parallel, the result would be the same as if 
the larger wire were used, and the failure of any one section 
would not stop the operation of the radiator. Further the 
sections could be separately controlled for regulating the 
heat liberated. 

To find the number of winds per inch if the wire is 
‘wound on a cylinder or a flat plate, or in spirals, use the 
formula: 

Winds per inch = (Total resistance (ohms) per section 
of element 12) /length of section (inches)  circumfer- 
ence (inches) ohms per ft. of wire. 

Regarding the 12 inch dise stove, we encounter an en- 
tirely different problem. In the first place, the resistance 
element is entirely enclosed, and unless provision is made 
for carrying off the heat as fast as it is liberated, the 
temperature of the wire will quickly run above the melting 
point. Therefore, in choosing our Wire, a size must be 
taken which has a carrying capacity and consequently a 
radiating surface about twice that required for dissipating 
the same amount of energy in the open air. 

When current flows continuously in a stove of ordinary 
efficiency (60 to 70 per cent), one watt-hour will raise and 
maintain the temperature of one square foot of exposed 
surface about 1.25° F above atmospheric temperature. The 
area of the top of the stove in question is .785 sq. ft. 
(12 in. dia.). The energy required to raise its temperature 
260° (from 40° to 300°) in 14 hour would be, .785 < 260°/ 
1.25 X .25 == 645. watts. Knowing the wattage, the size 
of wire can be computed as above. An exact reply to 
this part of the question cannot be given as no data is 
furnished regarding the thermal insulation of the heating 
element, or the intimacy of its contact with the top of the 

stove. Unless very well constructed, a higher wattage may 

be required. Storage capacity would lessen the chance of 
a burn out and correspondingly lengthen the time required 
for heating. 

German Silver wire would be unsuitable on account of 

its low melting point. The heating element itself is at a 
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much higher temperature than the outside of the stove. 
Iron wire has so low a resistance that it would probably 
be out of the question to get a sufficient amount of it into 
a dise stove of the size required, to furnish sufficient re- 
sistance. Moreover, iron wire oxidizes and disintegrates 
under repeated subjection to high temperatures. Neither 
iron nor German Silver are used to any extent in com- 
mercial appliances of the types suggested, but rather for 
testing apparatus where resistance only is required and 
high temperatures are not met. 
M. E. Faser. Consulting Engineer. 


Power Factor and Plant Capacity, Ans. Ques. 
No. 250, 
Editor Southern Electrician: 

In reply to question 250: A low power factor means 
that for a given K. W. load more current will be required 
than if the power factor is at 90% or 100%. This in turn 
means a larger equipment for the same load and a poorer 
voltage regulation. There are other reasons, but this will 
fulfill the question. Jas. E. Kitroy. 


An Airgap Recording System, 
Editor Southern Electrician: 

“In the well organized operating department, tests are 
regularly made upon the generating equipment, and a 
record of findings filed for reference, As the caption of 
this article would indicate, the accompanying offers a sug- 
gestion, which has proven thoroughly efficient by service, 
for recording results of generator, or motor, armature tests, 
The method is as simple as it is complete, and has great 
advantage over a tabulating system, and efforts expended 
in the plotting are many times repaid. 


“The diagram shown is practically self-explanatory, it 
gives the results secured from the readings of three respec- 
tive tests. A brief mention will suffice. The readings 
obtained from both sides of the armature at each particular 
pole, shown by the radial lines a, b, ¢, ete., are plotted from 
their respective poles,“being based upon the perfect gap, 
which is noted in the Figure. Two diagrams represent a 
set, one for each side of the generator; the poles are num- 
bered in order corresponding to the machine, and any por- 
tion where rubbing may take place is easily distinguishable. 

L. R. W. Autison. 
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New Apparatus 


Electric Dining Room Set. 

Convenience and utility are combined in the six piece 
combination table set illustrated below, and offered by the 
Diamond Electric Company, of Binghamton, N. Y. This 
set consists of a small electric stove which is furnished 
with a six cup coffee percolator, tea kettle, saucepan and 
cover into which may be placed an extra dish, thereby 
making it a double boiler and a small egg holder which 
may be used in the single dish for boiling eggs. Each one 
of these utensils fit on the stove, so that they may not be 
easily knocked off, and are finished in either nickle or 
copper. The set is furnished with or without a three heat 
indicating snap switch, and is all ready to be attached to 
any electric light socket. 


DeLco CoMBINATION SET. 


This Deleo combination set has been adopted by several 
of the largest electric companies for a special holiday 
campaign. In considering the combination of very moder- 
ate price with the very high efficiency of the stove, it is 
bound to meet with universal approval. 


Illuminated Billboards. 

A new type of reflector for billboards, bulletins, walls 
and other non-illuminated signs of various description has 
recently been perfected by the Reynolds Electric Flasher 
Mfg. Co., of Chicago. The illustration herewith shows a 
sectional view of the reflector itself. This reflector, known 
as the RECO Mirror Reflector, materially differs from the 
average reflector in the following particulars: The shape 
is octagonal, which causes the light to be evenly diffused 
to every part of the sign or surface to be lighted. The in- 
terior is lined with mirror glass, which is known to be the 
most natural reflector, and which reflects all of the light 
from thelamp. Mirror glass was found to be superior in 
every respect to nameled or painted reflectors. 

Since the advent of tungsten lamps, there has been a 
considerable movement in favor of illuminated sign boards; 
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in fact, progressive advertisers are demanding lighted bul- 
letins, claiming that more good advertising results are 
obtained in a few hours at night than during the entire 
day. The illuminated billboard serves a double purpose. 
One is that it permits night advertising, and the other 
advantage is that it helps light the sidewalk as well as 
street. The reflector described in this article is made of 
galvanized iron, thoroughly re-inforced, has a heavy weather- 
proof brass socket, and wherever used, enjoys unquestioned 
approval. 


Kellogg Plug Seat Switch. 


Until recently all telephone plug switches were operated 
automatically by the cord weight when the plug was 
in place. It has been found by long experience that plug 
switches constructed according to this general practice have 
weak contacts, and require’ a considerable amount of spring 
adjustment and attention. The Kellogg Switchboard and 
Supply Co. have recently designed a new plug switch 
which differs very materially from the type previously 
used. When plug is returned to its seat, it is necessary 
for the operator to force it in place in order to operate 
the plug switch springs. This method of operating makes 
it possible to use stiff springs, and hence, as platinum is 
used, the contact obtained is as reliable as that of a switch- 
board key. 

This plug switch is mounted in a vertical position, thus 
making it practically impossible for dust to collect on the 
contacts. As it occupies very little space, almost as many 
plug switches with associated plugs can be mounted upon 
a plug switch as is possible when plugs with ordinary plug 
seats are used. When a plug is forced into the plug switch, 
the sleeve of the plug makes contact with a metal roller, 
which in turn operates a small lever and closes or opens 
the plug switch contacts, depending upon the spring com- 
bination of the plug switch used. ; 

This company has also devised a new magneto party 
line indicator, to be used on a standard Kellogg combined 
drop and jack, fitting around jack sleeve bushing. Indi- 
cator points are furnished in four colors, red, white, green 
and blue. 


New Thordarson Transformers. 

The Thordarson Electric Manufacturing Company, of 
219 South Jefferson street, Chicago, IIl., have added to their 
line of low voltage alternating current transformers two 
new type toy transformers, to be known as 1A and 2A. 
These transformers as illustrated below are equipped with 
binding posts for low voltage connections and designed to 
meet the demand for a highly efficient, low priced trans- 
former. These 1A and 2A transformers are identical in 
every respect to the standard No. 1 and 2, the only differ- 
ence is in the way the secondary or low voltage terminals 
The 1A has six secondary voltages and the 2A 
ten secondary voltages. 

Toys and other miniature appliances that require less 
than 40 watts to operate, usually work as well on alter- 
nating current if the current is not over 60 cycle per second, 
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as on battery current. The distinct advantage of low voltage 
toy transformers over dry cells or storage batteries for 
miniature apparatus is readily appreciated by the con- 
sumer. On a transformer there is nothing to wear out, for 
the reason that there is no moving parts. The transformer 
is assembled in a black enameld steel case and is embedded 
in a hard insulating compound, making the whole construc- 
tion rigid and durable. With reasonable fair usage it will 


THORDARSON TRANSFORMERS. 


last a lifetime. As an investment nothing can be purchased 
for the money that covers as complete a field for study and 
experimenting for the boy as this little transformer. All 
transformers are equipped with a flexible connecting cord 
and attachment plug. 


Pendant Shades. 

A new article has recently been placed upon the market 
by the firm of Oscar O. Friedlander, of 127 Duane Street, 
New York City, N. Y., which is a pretty decoration for 
either gas or electric light. This article is known as Pend- 
ant Shades, and consists of thin prisms which through their 
prismatic formation intensify the light. These shades ean 
be purchased reasonably and manufacturers of gas and 
electric fixtures who are interested in this line, will find it 
to their interest to investigate them. 


1 PenDANT SHADES. 
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A Selectively Operated Semaphore and Telephone 
Equipment. 

Since the development of the telephone for train dis- 
patching, a need has been felt for signaling equipment 
which could be used and operated in connection with a 
telephone train wire. That is, instead of having a selector 
on a telephone cireuit ring a bell at a way station, it was 
required that it should throw a semaphore arm. The West- 
ern Electric Company, in conjunction with the Union 
Switch and Signal Company, has for some time been de- 
veloping apparatus and its uses is here given. 

ON STEAM RAILROADS. 

Both steam and electric railroads offer an extensive field 
for use of this selectively operated semaphore in eonnec- 
tion with the telephone system. On steam roads it will 
probably be used exclusively for train order work. In 
other words, it will be employed as an auxiliary to a regu- 
lar telephone train dispatching system. When used in this 
way it will secure a still further saving than is now effected 
by the telephone. j 

ON ELECTRIC RAILWAYS. 

Since electric railways are now approaching steam rail- 
road practice, the selectively operated semaphore will enter 
prominently the electric railway field. The application of 
the semaphore, selector and telephone equipment combined 
in one piece of apparatus for this class of service is ob- 
vious. Their use in this field cannot fail to facilitate the 
movement of trains and introduce many economies in the 
handling of traffic. The semaphore can in many places be 
used as an auxiliary to the regular dispatching system, as 
it can be located at sidings or at points where the expense 
of a station and operators is not warranted. It thus forms 
a safeguard to the system that does not include the human 
factor. It can also, of course, be used in conjunction with 
way stations for this same purpose, permitting the dis- 
patcher to throw a signal to “stop” if he, for any reason, 
cannot reach the operator he desires. 

GENERAL DESCRIPTION. 

In Fig. 1 the new Western Electrie Semaphore is 
The semaphore proper is of standard 
make and can be furnished in either the upper or lower 
quadrant types, as desired. A three spectacle casting is 
provided. The semaphore, selector and telephone equip- 
ment are all mounted on the same iron post, and the appa- 
ratus is self-contained. The weather-proof box is locked, 
so that access is obtainable to it only by means of keys 
which would be furnished to the proper parties. The sem- 
aphore blade itself can be furnished of any type or shape 
desired to conform to the practice of the railroad buying 
the equipment. 

The pole casting contains signal mechanism the tele- 
phone and selector equipment. The signal mechanism is of’ 
the electrically operated type, but is manually restored.. 
The relay operating this is normally de-energized, and ten 
dry cells are required for its operation. As this relay will 
operate on four cells, it is obvious that an ample margim 
of operation is allowed. 

The signal mechanism proper is contained in the com- 
partment at the top of the casting. The only part of this 
which appears on the surface of the inside door is the 
handle of the restoring lever. The selector and terminals 
are readily accessible for maintenance purposes. 

One important feature of the selectively operated sema- 
phore is the fact that it gives to the dispatcher an answer 
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back which cannot be mistaken, telling him that one partic- 
ular semaphore has completed its movement and is at the 


“stop” position at the time the answer-back signal is re- 
ceived. 
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TELEPHONE AND SIGNAL APPARATUS FOR STEAM AND 
ELECTRIC RAILROADS. 


The cireuit arrangements of the signaling equipment 
above described are very similar to the standard train dis- 
patching cireuit. The dispatcher operates selector keys in 
the same manner; instead, however, of a bell ringing at 
the point called, the semaphore blade moves to “Stop.” 
The answer-back signal returns to the dispatcher clearly 
and distinctly and then it waits for the crew of the train 
so signalled to eall in. Should he be disconnected from 
the circuit for any reason the crew can easily cali him, but 
ordinarily operating practice does not require this. Only 
one pair of wires are needed to extend along the line. As 
many sets as may be desired can be-connected to this cir- 
cuit, and it is used both for talking and signaling. All 
equipment is bridged directly across the circuit, and any 
piece of apparatus can be taken off the line without affect- 
ing the rest of the equipment. 


Bryant Electrics New Wrinkle. 


One of the most ingenious cataloging and advertising 
schemes for sockets, switches, and interchangeable parts 
must be credited to the Bryant Electric Company, and par- 
ticularly to Mr. F. V. Burton, sales manager of the com- 
pany, originator of the scheme. The accompanying illus- 
tration shows the nature of the device. The dimensions of 
the card are twelve by fourteen inches, with a ten-inch re- 
volving disk, all made of heavy cardboard. On the disk as 
shown are printed 20 types of shells on the square card 26 
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types of caps and bases. By revolving the disk, therefore, 
a combination of 520 complete units can be made and the 
ordering or catalogue number found from reading the num- 
ber in the slot of the disk under the unit considered. 
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Bryant Evectric New WRINKLE. 


This device is not only unique, it is useful, takes up 
little room and can be manipulated with much more intel- 
ligence and ease than any catalogue or price list. It should 
appeal to electrical jobbers and contractors as well as others 
who handle this line of electrical equipment. 


Battery Charging and Generator Panel for Small 
Gasoline Electric Generator Sets. 

In coutry homes and clubs and on farms where central 
station current is not available the gasolene engine electrie 
generating sets with storage battery equipment have come 
into extensive use. On the farm the engine has been used 
for power purposes for sometime. The addition of a gen- 
erator and battery with battery charging panel provides 
current for lights at night when the engine is not usually 
run. 


BATTERY CHARGING AND GENERATOR PANEL. 


December, 1911. 


Particularly for this kind of service the Cutler-Hammer 
Manufacturing Company of Milwaukee has recently put on 
the market an inexpensive and compact combination battery 
charging and generator panel. The upper part of this 
panel carries the terminals, voltmeter, ammeter, voltmeter 
switch and generator field rheostat, the handle of which is 
mounted on front of the board. The lower section carries 
a 4-pole double throw battery switch, a generator switch, 
low-current cut-out (for batteries) and the necessary fuses. 
By means of the voltmeter switch the voltage of either half 
of the battery when charging, the total voltage on discharge 
or the generator voltage when the main switch is closed 
ean be read. The low-current cut-out provided prevents 
discharging of battery back into the generator, should the 
eurrent fail after voltage is adjusted. 

NEW SEPARABLE ATTACHMENT PLUG. 

The newest addition to the Cutler-Hammer line of spe- 
eialties is a separable attachment plug, recently developed. 
Where attachment plugs are used with lighting fixtures con- 
siderable side strain is put on the fixture, because the cap 
of the ordinary separable attachment plug will not separate 
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except when pulled straight out from the base. This new 
plug has an effective locking arrangement to hold the cap- 
in place but separation can also be effected by pulling 
in any direction. This prevents the injurious side strain 
on the fixtures. The area of contact provided is large and 


Fic. 2. New ATTACHMENT PLUG. 


the screw shell is securely attached to the porcelain by two 
screws so as not to be pulled off through carelessness in 
serewing the plug into the socket or receptacle too tightly, 
as in the case where only one screw or rivet is used. The 
rating is 660 watts, 250 volts. 


Southern Construction News. 


This department is maintained for the contractor, dealer, jobber, manufacturer and consulting engineer. The 
material is obtained from various sources and includes the latest information on new Southern engineering and industrial 
enterprises. We ask the co-operation of new companies by furnishing authentic information in regard to organization 
and any undertakings. We also invite all those who desire new machinery or prices on electrical apparatus to make 


liberal use of this section. No charge is made for the services of this department. 
in any item, and if such occur, we want to know about them. 


ALABAMA. 

ANNISTON. As reported in the November issue, consider- 
able activity is reported in regard to street lighting in Annis- 
ton. It is now understood that this activity has extended to 
Blue Mountain City, a town on the outskirts of Anniston, and 
that energy for lighting the streets and residences of this city 
will be supplied by the Anniston Electric & Gas Co. 

BIRMINGHAM. As recently reported it is now the plans 
ef the Birmingham, Ensley and Bessemer Railway Company 
to erect a power plant for the purpose of operating an electric 
railway from East Lake to Ensley. 

COLUMBIA. A contract has been made between the city 
ef Columbia and the Omussee Light & Power Company to sup- 
ply electricity for lighting the streets and residences in Co- 
lumbia. A 24-hour service will be rendered by the company 
from the water power development at the falls of Wood Mill 
en Omussee Creek, three miles from the city. Reports further 
state that the bonding company has for its purpose the pur- 
ehase and developing of the entire power available at that site 
for the purpose of generating electricity to be transmitted to 
Columbia, Dothan, Lakeley, Georgia, and other places. 

HORTSBORO. It is understood that the J. B. McCrary 
Company of Atlanta has been engaged as consulting engineer 
in connection with the establishment and construction of an 
electric light plant. 

MULDRO. F. R. Stone, of Lima, Ohio, has secured the con- 
tract for the construction of the combined electric light plant 
and water works pumping station for the city. The cost will 
be something over $26,000. 

PIEDMONT. As reported in the last issue, the electric 
light plant for which $25,000 in bonds has been voted, will be 
erected on the site recently purchased by the city. It is under- 
stood that the cost of the plant and extensions to the water 
works systems will amount to $20,000. The street lighting 
system will consist of 65 lamps, and it is expected that both 
systems will be completed about the first of the year. 

TROY. The contract for the construction of a dam across 
the Pea River at Elba, has been awarded by the Pea River 
Power Co. It is expected that 2000 h. p. will be developed and 
electricity transmitted to Troy, Dothan and Elba. 

ARIZONA, 

CROWN KING. Plans are being considered by the Arizona 
Power Company for the extension of a transmission line to 
Crown King and Portland Junction. The manager of the com- 
pany isM. C. Watson of Preston. 


Every effort is made to avoid errors 


DOUGLAS. The Douglas Improvement Company plans the 
enlarging of its power plant and the erection of a transmission 
line through the surrounding country for the purpose of supply- 
ing electrical energy for pumping and irrigation purposes. 

PHOENIX. The recently incorporated Arizona Construction 
& Finance Company contemplates the construction of an elec- 
tric railway. ‘The incorporators are R. A. Lewis, W. B. Barr, 
and S. C. Dunlan. 

TUCSON. Plans are being considered for the erection of 
a central electric plant for the Hart Range near Shawnrita to 
supply electricity for pumping purposes. The engineers are 
Deitrich & Goetz, of Tucson, Ariz. 

FLORIDA. 

CALARSVILLE. Reports state that the Edge Dowling 
Lumber Company will install an electric plant and erect a 
large factory. The manager is J. Ray Arnold. 

MADISON. Arrangements have been made by the city 
council for the purchase of the local electric light plant owned 
by the Madison Electric Power Company. The consideration 
it is understood is $30,000 for the plant, payable at the end 
of twenty years. 

PALM BEACH. It is understood that the Palm Beach, 
Okeechobee & Western Railway Company has made application 
for a charter to build a 140-mile electric railway from Palm 
Beach, west to the Southern shore of Lake Okeechobee. It is 
further understood that the power station will be built at 
Palm Beach and another at the South of the lake. The incor- 
porators are R. J. Martin, W. W. Marquis, and John Matthews. 

ST. AUGUSTINE. The plant and holdings of the St. John’s 
Light & Power Company have been purchased by the Inter- 
City Securities Company at a consideration of $180,000. The 
plant will be operated as at present. 

WEST VEOLA. The Board of Commissioners desires to 
obtain prices for a full equipment suitable for an electric 
plant. W. J. Lamb of the Board of Commissioners, Improve- 
ment District No. 3, can give information. 

WINTER HAVEN. Plans are now under way for the in- 
stallation of an electric light system in this place. 

GEORGIA. 

ATLANTA. The recently formed company known as the 
Georgia Railway & Power Company of Atlanta, has purchased 
the property of the Savannah River Power Company, of Ander- 
son, S. C. The consideration is $1,500,000. This company has 
applied to the Georgia Railroad Commission for permission to 
issue $30,000,000 in bonds and $37,000,000 in capital stock. 
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The president of the Georgia Railway & Power Company is 
Charles McGee, of Toronto, Canada. 


AUGUSTA. According to recent statements the Great 
White \Way proposition for Augusta, is well under way. It 
is understood that the system will be erected on Broad Street 
and consist of 44 standards, each carrying two lamps. 

ELBERTON. It is understood that the Elberton Eastern 
Railway Company will soon award contracts for the construc- 
tion of a railway between Elberton, Tignall and Washington. 


FAIRBURN. The construction of an electric light plant for 
which bonds to the extent of $10,000 have been issued, has 
been awarded by contract to the J. B. McCrary Company of 
Atlanta, Ga. 

MANCHESTER. An election will soon be called by the 
Manchester Commercial Club to vote on the proposition of is- 
suing bonds to install a municipal electric light plant. 


MARSHALLVILLE. On account of a contract made be. 
tween the City Council and J. C. Walker, of Marshallville, a 
stock company capitalized at $40,000 will be organized to 
construct a plant and furnish the town with water and elec- 
tricity for street lighting. 

PERRY. The city has contracted to purchase electrical 
energy for an electric light system from J. H. amd He ANS 
Davis of Lakeside. The electrical energy will be transmitted 
to the city and then connected to its system through a sub- 
station. 


ROYSTON. It is understood that J. J. Roberts is planning 
to establish an electric light plant to supply power and light- 
ing for surrounding towns. 


SAVANNAH. The Savannah Electric Company has re- 
ceived a franchise from the city to extend its tracks in Sa- 
vannah. 


WASHINGTON. The city has purchased the site on which 
to erect a municipal electric light plant to cost about $25,000. 
It is understood that the contracts for the construction of the 
plant have not yet been awarded. 


KENTUCKY. 


COVINGTON. It is understood that the Chesapeake and 
Ohio Railroad Company are making arrangements for the con- 
struction of a new power station at Covington. The cost of 
such a station will be about $15,000 and the plant will supply 
electrical energy for operating the Chesapeake and Ohio rail- 
way electrical systems. 


FALMOUTH. A bond issue of $7,500 was voted Nov. 7, for 
an electric light plant. Mayor N. C. Ridgway can give informa- 
tion. 


HICKMAN. The Kentucky Southwestern Railway, Light & 
Power Company is making a preliminary survey for a proposed 
electrical railway between Paducah, Ky., and Union City, Tenn. 


MILLERSBURG. The installation of a municipal electric 
light plant in Millersburg is being planned. 

PIKEVILLE. A controlling interest in the Mountain Water 
Company has been purchased by Huffman & Call, and im- 
provements are contemplated. 

SUMMERSET. The United Water & Light Company plans 
the installation of an additional engine in its electric light 
plant. The need for additional machinery is caused by the 
rapid increase in business making it necessary to run the pres- 
ent apparatus over load. 

WILLIAMSBURG. H. M. Byllesby & Co., of Chicago, is 
having a survey made of the Cumberland Falls on the Cumber- 
land River near Williamsburg. It is understood that this com- 
pany proposes to erect a hydro-electric plant should develop- 
ments show up favorably. 

WHITESBURG. An electric light plant is under considera- 
tion for Whitesburg. It is undertsood that Jasper Bowens, 
of Polly, is interested. 

LOUISIANA. 


GLIDDEN. The installation of a municipal electric light 
plant is reported to be under consideration for Glidden. 

MONROE. The city has recently voted to extend the elec. 
tric light system. 

NEW ORLEANS. The El Salto Power Company has been 
incorporated with a capital stock of $300,000 by G. M. Lemann 
and David W. Pikes. 

SHREVEPORT. The item published in the November issue 
stating that the city had voted on a bond issue for the erection 
of a municipal electric light plant was incorrect in that the 
voters defeated the proposition to issue bonds at the special 
election held October 17th. On October 20th at a special elec- 
tion the contract between the city commissioners and the 
electric light and power company, for lighting the streets of 
the city for 8 to 6 years, Was approved. Umder the terms of 
the contract the company is to supply arc lamps at $62.50 each 
per year, which is $12.50 per lamp less than the city is paying 
of the service the company agree to install over 60 lamps addi. 
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under the present contract. Further than reducing the price 
tional and supply the electrical energy to light the city hall 
free of charge. ri: 
NORTH CAROLINA. 

AZALEA. The Azalea Wood Working Company is in the 
market for a generator and a Corliss Engine. 


ENFIELD. Bids will be received by the mayor and com- 
missioners until December 6th for the construction of an elec. 
tric light plant. The engineer is C. E. Fairbanks, of 417 
American National Bank Bldg., Richmond, Va. 


MORGANTOWN. Franchise has been granted H. L. Milner 
to install an electric light system in Morgantown. 


MARSHALL Articles of incorporation have been filed for 
the Madison Light & Power Company, with a capital stock of 
$10,000 by J. H. White and others. 

SANFORD. According to reports the Carolina Light & 
Power Company is to install additional machinery in its plant, 
including transformers and lightning arresters. The president 
of the company is C. E. Johnson, of Raleigh, N. C. : 

SELMA. It is understood that the city is soon to open bids 
for a 60 H. P. boiler and a 60 H. P. engine, a 50 K. W. three 
phase generator and Switchboard, electric wires and equip- 
ment. Information can be secured from M. C. Winston. 


SOUTH CAROLINA. 


CAMDEN. The Camden Water & Light Company has filed 
articles of incorporation with a capital stock of $70,000. The 
incorporators are H. G. Garrison, W. M. Shannon, of Camden, 
S. C., E. G. Brainard of Chicago, Il. 

EDGEFIELD. Contract has been awarded the J. B. Mc- 
Crary Company of Atlanta, Ga., to construct an electric light 
plant in Edgefield to cost approximately $14,000. 

SUMMERVILLE. The mayor has been authorized by the 
city council to enter in a contract with the Augusta-Aiken 
Railway Corporation for electrical energy to supply a street 
lighting system. It is understood that two thousand tungsten 
lamps of 60 candle power and about ten are lamps will be 
operated. The town is to be rewired throughout, and work 
will begin in the near future. 


TENNESSEE. 


CHATTANOOGA. The Loomis and Hart Furniture Com- 
pany is erecting a furniture factory to take the place of the 
one destroyed by fire some months ago. The company is now 
in the market for boilers, electrical equipment, including 
motors, and wood working machinery. The information can 
be obtained from the factory manager, J. D. Gahagan. 

CHATTANOOGA. The Eastern Tennessee Power Company 
which is erecting a large power plant on the Ocoee River near 
Parksville, Tenn., expect to be ready to supply electrical energy 
in Chattanooga and Knoxville, Tenn., about the first of the 
year. 

CHATTANOOGA. It is reported that the city is con- 
templating the installation of conduit systems to be rented 
to public service corporations having wires in the streets. 

JOHNSON CITY. The Hice Mfg. Company is building a 
new power plant for the operation of its mill. 

KNOXVILLE. An application. has been filed for a charter 
for the Knoxville Light & Power Company. The company will 
be capitalized at $500,000 and proposes to control the energy 
generated by the Eastern Tennessee Power Company. 

NASHVILLE. It is understood that the Nashville Arma- 
ture Works of Nashville is in the market for three 100 H. P. 
60 cycle, 110 volt A. C. motors. Also a 40 K. W., D. C. gener. 
ator, belt driven, 110 volts. 

PULASKI. Plans are underway for the rebuilding of the 
municipal electric light plant, and bids will soon be asked for. 


TEXAS. 


BROWNSVILLE. Bonds to the extent of $50,000 have been 
authorized for the purpose of improving a municipal electric 
light and water works system. ; 

DALLAS. A great white way system for the main street 
of Dallas is being planned. 

GALVESTON. Late reports state that the plant and hold- 
ings of the Brush Electric & Power Company, Galveston, Texas, 
have been purchased by the Newman Interest of New Orleans, 
La. The consideration is said to be between $750,000 and 
$800,000. 

GIDDINGS. The Giddings Creamery Company has changed 
its name to the Giddings Creamery, Ice & Mfg. Co., and are 
recapitalized at $20,000. The plans are to operate an electric 
light plant in connection with the ice and cold storage business. 

HAMYJIN. The Hamlin Electric Light, Heat & Power 
Company has been incorporated with a capital stock of $10,000 
by W. W. Johnson, W. Whaley and A. J. Knight. 

HARLINGES. It is understood that the city will construct 
an electric light plant and water works. A bond issue of 
$32,000 which has recently been voted, the Mayor A. W. Cun- 
ningham, and can give other information. 
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‘*A Boon to the Heating Trade” 


THE WEDCE CROSSOVER 


Patent Pending. 


Resistance 
, Conductor 


Highly efficient for 
are Heated 
ppliances 
viele Furnaces 
Reimiencs Elements , 


to be worked under 


| extreme conditions 
Specific Resistance 


Equal to Mercury 


ohms, 
SOMETHING NEW per 
emp. Coe 
Easily installed—easily replaced. Saves tapeing on pent 
tubes of any kind. Takes No. 12 and No. 14 wire. Bout 
Designed for our No. 54% Split Wedge Knob, and if 2800°F. 
you use them you need this CROSSOVER. Non- On: 
Made only by Corrosive | | Oxidizable 


COOK POTTERY Co. 


ees Lrivepliap 


Carried by Leading Jobbers. 


WHsLMe EC 


fHlarrtsore Cece 
New KeiseG 36 MES peg 


100 Load Factor. Wade Tene | 
The Ambition of Every Station Man Wire & Rubber Co., 


You like to get as near that as possible and you are now 
cultivating a day load among the customers you already 
have. Good work! 


Keep it Up! , IRE * 
At the same time you would not refuse NEW LIGHTING 8 r) 5 


BUSINESS if you could assure yourselves from the start 

of a handsome revenue per kilo-watt of capacity tied up. 
If you find you can get better returns by developing it 

into full electrical service afterwards, WHY: GO TO IT! 


BUT GET IT CONNECTED UP FIRST. 


MANUIFACTURERS 


There is plenty of this busines: in the territory covered by your 
mains if you go after tt right. 


SIMPLICITY 
AONSIOIATT 


And our instrument will help you get your share of it. 


BUT DO IT NOW: “You will never turn your wheels 


with the water that has passed.’’ Don’t forget this. STOCK IN ATL ANT A 
Henry Thermo-Electric Co. 


Scott Ave. and Main Street | Ly EK e M O N G, R I EK F 3 


NEWPORT, VERMONT. AUSTELL BUILDING 
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THE ECLIPSE 
Sectional Rainbow Gasket 


Fac-Simile of a 6-inch Section of Eclipse Gasket, 
Showing Nameang Trade Mark Imbedded 


For HAND HOLES For MAN HOLES 


Manufactured from the celebrated Rainbow Packing Com- 
pound, 

The most economical and convenient form for making gas- 
kets ever produced. 

Absolutely no waste. Will carry in stock for years. 


Manufactured exclual7ely by 


Peerless Rubber Manufacturing Co. 


88 Chambers St 


NEW YORK 


For sale by all firste-class Dealers 


16 Warrem St. 


HEATPROOF -- Therefore 


Better Than Hard Rubber 


STERNOID 
Stern—CONDENSITE 


are superior to any material known as perfect 
insulators. They are 500 degrees F. Heat Proof, 
acid, oil and water proof, and of high mechan- 
ical resistance. 

Prices will interest you for the reason that 
metal parts may be molded into our products, 
thus saving the cost of assembling. 


Shellac Composition 


black—brown—Mica; an excellent substitute 
for hard rubber. 


Write Us Today—Send Blue Prints or Models 


Dickinson Manufacturing Co. 
KURT R. STERNBERG 


Treasurer and General Manager 


Springfield, Massachusetts 
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CONDUITS 


Se 


For Interior Wiring 
| “GALVANITE” 
“AMERICAN” 


“WIREDUCT” 


The American Conduit Mfg. Co. 


PITTSBURG, PA. 
HENRY G. NICHOLS, Southern Sales Agent 


48 Royston St. Atlanta, Ga. 


Paranite and Peerless Tele- 
phone, Power and Railway 
Wires and Cables for inside, 


Aerial, Underground and 
submarine use. 


Indiana Rubber and Insulated , 
Wire Company 


JONESBORO, - - INDIANA. 
ELECTRIC APPLIANCE CO., New Orleans, Southern Agents. 


Pseisinie, 
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Indicating Fuses that really indicate mean 


“ARKLESS” 


Mechanical Indicator 


It sticks out “like a sore thumb” Weather Proof this Position. 


THE SECRET 


OF THE 


G. V. UNIVERSAL 


/ erm IS HERE 


The coupling turned half way around gives an- 
other form such as would be wanted for a 
horizontal conduit or a 


conduit layi 
gq Evory “ARKLESS” fuse is guaranteed to ying on a 


indicate and does away with testing wall just enough offset 
circuits and hunting around for the blown to carry wires into 
fuse. itch t-out. Li 
@ A handsomely illustrated catalogue is just is Eee , Isted Weather Proof this Postion, 
eri with approved fittings. 
Write L. M. ROBERTSON, Birmingham, Ala., or 
Detroit Fuse & Mfg. Co. 
is % 4 
Detroit Michigan gw® 8p -_ 
L. M. ROBERTSON, Southern Sales Agent ie ( eV Pp. 
1312-1314 EMPIRE BUILDING “Woy Ao 
BIRMINGHAM, ALA. on o¥ 


PITTSBURG 
STANDARD 


Autocrat Dry Cell 


America’s Standard for Gas Ignition 


Do you realize that the initial cost . 


ENAMELED of a battery is the smallest considera- 
tion in the purchase of dry cells? 
You buy batteries for the service 
' they will render and the price of the 
battery to you, depends upon the 
length of the service. If you want 
WITH Quality and long life you will AL- 
WAYS USE AMERICA’S STAND- 
ARD—THE AUTOCRAT. 
This Dry cell has attained its pres- . 
ent popularity through QUALITY 
RUST-PROOF 


alone, and QUALITY means SER- 
VICE. 


Make your wants known and we 
will tell you exactly what the AUTO- 
CRAT BATTERY will do for you. 


THREADS 


ENAMELED METALS CO. Stackpole Battery Ce Co., 


PITTSBURG OFFICE, 61 BRIDGE STREET, ETNA. an eee — 
Mills at Etna, Pa. Bell Phone, 155 Sharpsburg ; St. Mary’s, Pa. 


L. M. ROBERTSON, Southern Sales Agent, L. M. Roboteer: Southern Sales Agent 


1312-1314 EMPIRE BUILDING , at 
BIRMINGHAM, ALA. 1312-1314 Empire Building, BIRMINGHAM, ALA. 
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Steel ‘Trims 
With Natural 


Wood Finishes 


Cost no More than Wood Trims 


| We make steel Trims with panel- [f 
ig) ed doors and moulded trims that | 
(}} look like wood and finish them in 
ip} natural wood finishes. 

4} When ordering send sample] of 
ij] trim or state finish desired. 

#| If you want to do a better job 
7, than the other fellow send us a trial 
| order. 
COLUMBIA METAL BOX CO. 


226 E 144 St. NEW YORK. 
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C:P-C- 
lal 
CLAY 
CONDUIT 


Quality Guaranteed 
The Clay Product Company 


201-3 Stock Exchange Building, CHICAGO 


Write for Reference Catalogue 
with specifications and costs for 


Made in Brazil, Ind. underground construction. 


“UNION” SECTIONAL SWITCH BOXES 


i Ao PATENTED APRIL 2, 1907 
7 i >> Made from 14 Gauge Steel, equipped with reversible and sliding ears so 
iC rf as to be adapted to plastered or unplastered 
Gal & walls, for old or new work, Single Boxes are fur- 
oS 


| nished with one side removable (see cut) which 
* 


0 OF 


already assembled in stock. 


SPECIFY ““UNION?? AND GET THE BEST 


| 
l 


obviates the necessity of carrying 2 Gang Boxes 
l 


AA Single 


Ges be ben in AA-2 Gang BOX MADE, 

e 

nserting Spacers, “AA” Spacer Write for new Box Catalog No. 25 
Chicago C ’ New York 

1014 W. Congress St. Chicago Fuse Mfg. Co., 1 Hudson Street. 


P L. ATINU Mi BUY 


SCRAP PURCHASED. 
The ROESSLER & HASSLACHER CHEM. CO., 3 ik. 
N. Y. Oftice: 100 William St. Factory: Perth Amboy, N. J. < a 
(Trade Mark Registered.) 
PLATINUM Glass Insulators 
SUA UNCE WIRE. WIRE AND SHEET FOR ALL PURPOSES. ———S 


SCRAP PURCHASED ° . ° 
AMERICAN PLATINUM WORKS The Standard in Quality * Price 


NEWRK, N. J. 


Ney | ¥ i ct % 


Felton’s Improved C 


FOR CONDUIT RODS HAVE MANY SUPERIOR FEATURES 


Harold L. Bond Co. 
391 Atlantic Ave. 
Boston, Mass. 


They are quickly coupled and uncoupled. 
They cannot separate while in use. 

They may be turned in either direction without unlocking 
They are least liable to getout of order. 


Gentlemen: Please send sample 
of Felton Coupling and catalog. Am- 
interested in Conduit and Sewer Rods, 
Please quote prices and terms. It is undeg 
stood that I do not obligate myself in any way 
We believe they are the’ best couplings on the market. A sample will convince YOU. You TT ied ioc bahet 


have only to ask for it. This Coupon brings sample. We want you to send for it. Name__- 


Ll dress 
B0T. ELEC, 
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RECO FLASHERS 


For Electric Signs and Displays. 


Simple; Strong; Durable: roller bearings; 
adjustable for speed and various effects. 


Secure our Illustrated Bulletins, Showing 
our immense line of Flashers, also Sign sug- 
gestions. 


Reynolds Electric Flasher Mfg. Co. 


Largest Manufacturers of Flashers in the World. 
Also Manufacturers of 


Billboard Reflectors, Time Clocks, Transformers nnd Window 
Displays. 


617-631 W. Jackson Blvd. CHICAGO. 
1123 Broadway, NEW YORK. 


Star Metal Box Co., 


201 Fulton Street, NEW YORK, N. Y. 


ill 
(Catalogue No. 2009.) 


—Manufacturers of — 


STEEL CUT-OUT AND PANEL BOXES 
KICK PLATES AND SPECIALTIES. 


CALL ON US. 


FOR PROMPT DELIVERIES AND LOWEST PRICES 


Write for Catalogue “D” for full information and description. 5305-7-11 Sweeney Ave., 


DrceMsBeER, 1911. 


WURDACK 
Safety Cabinet 


Designed especially to give 
residences, flats and apart- 
ment houses the same effec- 
tive protection afforded 
larger installations by the use 
of panel-board distribution. 


The Wurdack Safety Cabinet con- 
sists of a small special cabinet con- 
tained in a sheet iron fireproof 
cabinet with space provid for 
the installation of the current 
measuring meter in this cabinet. 


Tbe upper half contains the meter, 
the lower half hag a door coveri 
the main fuses which may be sealed 
thus preventing tampering with 
fuses by unauthorized persons. 
A door over branch fuses is held 
by a catch, making it accessible to 
anyone. The cabinet is furnished 
in black enamel and is provided 
with a sufficient number of knock- 
outs in the box to permit neceasa: 
connections with either 4% ine 
loom or 4 iach pipe on branch 
circuits and 8 inch pipe on en- 
trance, 


Send name and address 
for Bulletins. 


WM. WURDACK ELECTRIC MANUFACTURING CO. 


Manufacturers of Switchboards, Panel-Boards, Cabinets, etc. 


ST. LOUIS, MO. 


E-C-O-N-O-M-Y 


Sensible Struck Up Plates 


ALL 
FINISHES 


ONE TO 
FIVE-GANG 


WE ARE THE ONLY MAKERS OF FOUR AND 
FIVE GANG STRUCK UP PLATES. 


THERE’S A REASON 
Better get prices before buying elsewhere. 
Our facilities for Manufacturing are unlimited. 


Largest Presseson Earth: Tools and Dies made to Order. 
THE ECONOMY SWITCHBOX & MFG. CO. 
Cleveland, Ohio. 


~~ 


DecemsBer, 1911. 


SOUTHERN ELECTRICIAN. Sis 9 


Oecce FANT 
TELEPH. rs] N E Wwikt e Ss. 


ENAMELED MAGHET WIRE 


Write for Samples and Prices 


ARCHER C. RIECE 


FRANKFORD. PHILADELPHIA, PA. 


SINGLE-DUPLEX-TRIPLEX-QUADRUPLEX 


CABLE TERMINALS 


OUTDOOR-INDOOR 


STANDARD UNDERGROUND CABLE CO., 
PITTSBURGH, PA. 


NEW YORE PHILADELPHIA 
ST. LOUIS SAN FRANCISCO 
Southern Branch Office, ATLANTA, GA. 


BOSTON 
CHICAGO 


Wire Stretcher | 


For No. 8 Wire and smaller 
where cleats or split knobs are 
used. It rests against the insu- 
lator and holds the slack until 
the insulator takes the strain. 
Price, each, $2.50; less 25 per 
cent to the trade. We will 
send one only post-paid upon 
receipt of $2.00. 


THE A. E. RITTENHOUSE COMPANY 


SCRANTON, PENNSYLVANIA. 


HARD RUBBER INSULATIONS 


—STTO ORDER— 
HANDLES, KNOBS, BUSHINGS—SHEET, ROD AND TUBE 


GET PRICES 
A. S. BROCK RUBBER CO. - BOSTON 


BINDING WIRE FOR ELECTRICAL PURPOSES 
CASTINGS FOR ALL PURPOSES. 


ELEPHANT: BRAND THE PHOSPHOR BRONZE SMELTING CO, 


2200 WASHINGTON AVENUE, PHILADELPHIA, PA. 


ELEPHANT BRAND Wayphes Bronze 


INGOTS, “CASTINGS, WIRE, SHEETS, Sone Etc, 


to DELTA METAL— © . 
IN BARS FOR.FORGING AND FINISHED RODS 
, “ORIGINAL anpD SoLe MAKERS IN THE U.S, 


REG, US: PAT. OFF. 


ROUGH CAST BUSHINGS IN STOCK. 
WIRE FOR SPRINGS AND GENERAL PURPOSES 


ROEBLING 


High Grade Insulated 


WIRES AND CABLES 


MADE BY 


John A. Roebling’s Sons Co., 
TRENTON, N. J. 


So. Office: Empire Bld¢g., Atlanta, Ga. 
Prompt Shipments from Stock in Warehouse at Savenmah 


Socket Pull 


Slides on the key of an ordi- 
nary socket and converts it into 


a PULL SOCKET. 
Alternate pulls turn the light on 
and off. 


Made in all standard finishes. 
Send $1.75 for trial dozen post- 
paid. 
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<@> “EMPIRE” Means Quality and Service <=> | 


KNIFE SWITCHES FROM 15 TO 1500 AMP. 


Cut-outs, Combination Switches, Fuse Blocks, Telephone and Gas Engine Switches, Cabinets, Rosettes, etc. Catalogue No. 2 at your request 


THE EMPIRE ELECTRIC & MFG. CO. East Main St. PLAINVILLE, CONN. 


Insulated 


BLAKE INSULATED STAPLES 


Staples hold the slack. Fewer needed than of any other driven fastener. There- - 
5 Sizes fore cost less for material and labor. The only driven fastener that 
st tres really protects the insulation on the wire. Write for samples. 


BLAKE SIGNAL @ MFG. CO. 246 Summer St., Boston, Mass, 


“DIAMOND H” SWITCHES 


Give Complete Satisfaction Wherever Used. 


They are made for hard service and wear better and last longer 
than any other Switch made. Sheet mica is used to insulate 
the mechanism from the current carrying parts, and all parts 
subject to wear are made of case-hardened steel. Binding posts 
are of the latest approved type, taking the wire under the head 
of the binding screw. Full description in our new catalog. 


MADE BY 


The H art M anut acturi nl g C 0. No. 222 Double Pole. 


HARTFORD, CONN. <t> 


Central Station 
Protective Devices 


The construction of Underground Conduit Systems 
should be entrusted to experts who specialize in this 
class of work. We will completely install your system 
—lay feeder, main and service cables and connect 
your customers. Overhead systems converted into 
modern underground installations. Twenty years 
experience. ; 


POLE LINE SWITCH 


| | Condit Electrical Manufacturing Go. 
), W. TURNER [IMPROVEMENT CO. 702 Empire Building, Brown-Marx Building, 


Atlanta. Birmingham. 


DES MOINES, IOWA 76 Batterymarch St., BOSTON. 
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Stop the sparking of the brushes on your dynamo or motor by using 


This polish is an article made of the best ma- i i 

terials, properly combined, and Sil wisans Th. : “aap en Akx} in. 25c each, $3.00 per doz. 

lubricate and preserve the commutator, giv- === _— arge Sticks, 44x in. 50c each, $5.00 per doz, 

o et Bey ee finish you Postage or Express paid 
For sale by the 

Electrical Supply Trade 


everywhere 


THE JAMES GOLDMARK COMPANY 


General Sales Agents 
83 WARREN ST., NEW YORK 


GENERATOR BRUSHES 


The cost per kilowatt is the only 
‘\ true test of Carbon Brushes. It 
discloses the bsolute superior- 
ity of SPEER SPECIAL TYPE 
BRUSHES. That is why the larg- 
est manufacturers of electrical 
machinery who carefully compute 
cost specify SPEER SPECIAL 
BRUSHES. 


that make applied lubrication un- 
necessary, prevent wear on com- 
mutators—that describes Dixon’s 
Graphite Brushes. _ ... me : 


q Booklet 129-M tells more about 
them, gladly sent on request. 


Joseph Dixon Crucible Company, 


Speer Carbon Company, Jersey City, N. J. 


St. Mary’s, Pa. 


Self-Lubricating Brushes 


Frank adam Electric Co. 


A flexible, _//Ai\_ ST. LOUIS, MO. 

insulated a = i “1 ( Manufacturers of High Grade 

Coupling we PANEL BOARDS 

It really insulates and adapts itself to drives in which CABINETS 

haft not well aligned. It’s highly powerful, ab- 

Slate cositive and silent. Runs either way. It’s KNIFE SWITCHES 

practically ee ee ne be Das Eee _— 

the Grundy I te exible Coupling. etails an 

pres ive Pads for you. Write SWITCH BOARDS 
Charles Bond Co., 520 Arch St., Philadelphia | Send for CATALOGUE No. 12 


New Rules 


A | 

Reminde rum 

forbid soldered joints for wires in wooden molding. Here 

is the “approved” fitting Paiste provides for making a DOSSERT CONNECTORS retain their 
7 “branch.” The line covers 

: ==) all possible fittings: 2-and supremacy because they are the most 


a= \3-wire, single and double advanced examples of this class of 
branches; also Cross-overs 


SeSeeemesd and Straight-thru Connec- equipment and because they are made 
_ | tors. No cutting of molding, and, of by a house that has specialized in the 
course, no splicing of wires. Enough ; 
saved in making one branch to more manufacture of mechanical connectors 
“ji, than pay for the fitting. Sample sent for years. 


— if you need it, and how about Paistery? 
ere Ace you on the list? 


H. T. PAISTE CO., Philadelphia, Pa, 


New York Boston Chicago 6 


Dossert & Company 


242 W. 4lst St. New York. 
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COLUMBIA DRY CELL 


“A Recognized World Leader.’’ 


Many claim superiority. Only one can lead. 
Columbia does lead and has done so for 
many years. Best material, longest life, 
lowest cost in the end, and most satisfactory 
service given have all lent their part in 
accomplishing this leadership. 
: Columbia is particularly adapted to all 
| forms of open circuit service. On telephones, door 
bells, alarms, signals, buzzers, electrical clocks and 
toysithasnoequal. Tryasetto prove thesestatements. 
You cannot lose, for we stand back of every cell. 


Get Columbia from your Dealer or Address S. E. Fr 


NATIONAL CARBON COMPANY 
Cleveland 


a) 
F ANS ALL SIZES. 18 inches in diameter 
up to 240 inches for ALL KINDS of 


HARD WORK, 


TRIED OUT 
TEN YEARS 


Pronounced Satisfactory | Wants More 


Looking through an electrical magazine, I no- 
tice your ad. of M. KLEIN & SONS tools and as I ama 
user of M. KLEIN & SONS tools only, I am interested in 
that line. I have now a good assortment of tools, 
but as there are a few articles that I would like to 
have yet, I would appreciate your kindness if you 
would send me one of your tool catalogues. I have 
now, as near as I can remember, about $90.00 worth of 
your tools, and can recommend them to anyone at any 
time, as I have been using them now for about ten 


years, 
Hoping te hear from you soon, I am sincerely 
your friend and a booster of M. KLEIN & SONS tools. 


¢ Steam Fans 
GEO, WILLIAMS. D Electric Fans 
lrec onnec e Water Motor Fans 
Steam Turbine Fans 
BELTED FANS IN FOUR HUNDRED STYLES AND SIZES. 


M ATHI AS KLEIN & SONS TELL ME YOUR REQUIREMENTS AND I WILL MAKE YOUA | 
LOW PRICE ON A FAN THAT WILL DO YOUR WORK. 


' : JAMES M. SEYMOUR, JR. 
Station U, Chicago, Ill. 51-53 Lawrence Strect, ’ ’ 
Newark, New Jersey. 


SES SE Ee 
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The Safe, and Most 
Effective Extinguish- 
er of Electrical Fires 


EXTINGUISHERS 


Its dielectric strength is 500,600 volts per 
inch. Pyrene can be directed upon a cir- 
cuit carrying 66,000 volts without fear or 
danger to the operator. It may be directed 
between commutator and brushes, between 
armature and field of a moving generator, or 
upon switchboards, rheostats, controller box- 

; es, oil transformers or other electrical devices 
without the slightest damage to insulation or apparatus. It 
will break an arc of great intensity and when the arc has once 
been broken it will not re-establish. 


Pyrene is not affected by any temperature ranging from 60° F, below 
zero to 195° F. above zero. 


INCLUDED IN THE LIST OF APPROVED FIRE APPLIANCES 
ISSUED BY THE NATIONAL BOARD OF FIRE UNDERWRITERS 


Pyrene is used by many leading railway and power companies of the 
United States. You should have the Pyrene booklet. Write for it. 


Address Dept. E 


PYRENE MFG. CO. 
1358 Broadway NEW YORK 


Most of the tapes and webbings 
used in the electrical arts bear the 
above trade mark, in red. 


THERE IS A REASON. 


You will save money by insisting 
that every roll of dry tape bears a 
Hope label. 


Samples and particulars gladly 
furnished. 


HOPE WEBBING CO. 
PROVIDENCE, R. I. 


Electricians’ Pocket Screw Driver 


No. 560—The handle is covered with hard 
rubber for insulation from electrical currents, 
and is nicely ribbed so as to insure a firm 
grip when using the tool. It has four blades 
of different widths, any one of which may 
quickly be taken from the telescope handle. 
and inserted in the end, where it is automat- 
ically locked and firmly held for use Any 
or all of the blades are carried in the handle, 
where by a spring pressure they are held from 
rattling when carried in the pocket, or from 
being lost when the cap is off. While the 
cap may be readily pulled off or put on it 
is rigidly held from turning and frictionally 
held from coming off, with no screws to bind 
or bother. 

The smaller blades may be used to make 
holes in wood for screws as well as to drive 
them home. 

The widths of the blades are 3-32 in., 
5-32 in., 1-4 in. and 3-8 in, 


Are You Interested in 


the Economical 


Use of Oil? 


Our Skilled Railway Mechanics 


Will study your road and inspect your 


machinery, cars and tracks; and, in fact, 


go into every detail of lubrication. After 


such inspection, we will guarantee cost of 


lubrication per thousand miles and per 


thousand kilowat hours. Upon request 


we will be pleased to furnish further in- 


Price, complete, $1.50 


Extra Blades, each,  .10 formation. 


GALENA-SIGNAL OIL CO. 


FRANKLIN, PENN. 


Electric Railway Department. 


Ask for free Catalog No. 189 
of Fine Mechanical Tools. 


is. STARRETT ©o.' 


ATHOL, MASS,, U.S.A. 
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Buy “NOARK” Fuses and Be Safe 


These well known fuses are the result of years of pains-taking work in the pro- 
ducing of a perfect fuse. 


““NOARK"? FUSES 


are the standard by which others are judged. 

Made to suit every conceivable condition and with contacts designed for voliages in all ampere 
capacities. These are of the enclosed type and operate as the name implies---with “no-arc” or flash. 

The tubes are made of the highest grade of selected fibre, and end ferrules are securely fastened 
to them. 

We “spot” the label of every fuse so that you can spot the fuse thai’s blown. 

Specify “Noark” Fuses and protect your circuits. 


Write nearest branch for Booklet. 


H. W. JOHNS-MANVILLE Co. 
“nd tages Petes ASCEST OS aoe ee 


Baltimore Chicago Dallas Kansas City Milwaukee New Orleans Omaha Pittsburgh Seattle | 
Boston Cleveland Detroit Los Angeles Minneapolis New York Philadelphia San Francisco St. Louis 1199 


NEW WAREHOUSE NECESSARY Talk About 


The establishment of the Kellogg Switchboard and Sup- 
ply Company’s Kansas City office in its new building on the 
first of the coming November, marks another stage in the 
advancement of Kellogg’s high grade equipment in the tele- 
phone field. 


The new building will provide six times the floor space 
now occupied. Telephones and switchboards complete will 
be carried together with a large and complete stock of con- 
struction and supply material, all located on track. 


Five years ago the Kellogg Company opened the present 
Kansas City office with the intention of handling only tele- 
phone and switchboard apparatus but as construction ma- 
terial and supplies were so much in demand in addition to 
the regular telephone apparatus, the new building is now 
very necessary. 


Telephone companies in the South and Southwest should 
realize and appreciate the Kellogg Company’s confidence in 
their territory and the stability of the independent telephone 
business. 


MR. GLANCY 


This new institution, with its complete stock of telephone 
equipment, is capable of serving its patrons with promptness 
and dispatch—and—with the best and most satisfactory ap- 
paratus on the market. 


“BEST SHIPPING FACILITIES.” 
ee ee 
KELLOGG SWITCHBOARD & SUPPLY Co. 


Chicago 
Kansas City, Mo. San Francisco, Cal. 


and 


the Marquette 


The Original First-class Popular Price Hotel in America, 
400 Rooms, at 


ST. LOUIS, MO. 
A Hotel for your Mother, Wife and Sister. 


iS Sar. 


oe ee ice 


oor 
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For any size Conductor up to 3}4”. 
Fittings all malleable for D. C. work, 
and top half of clamp of brass for A. C. 
work. Porcelain will test 10,000 volts, 


CABLE END BELLS 
CABLE TERMINALS 
CABLE POTHEADS 


GUARANTEED FOR 5 YEARS! 


WITH PATENT CLAMP GROUNDING DEVICE. 
NO WIPING OF JOINTS. (74 TYPES.) 

ALL OUR BELLS GUARANTEED 5 YEARS. 
MADE FOR INSIDE AND OUTSIDE SERVICE. 
ALL VOLTAGES UP TO 40,000 VOLT DELTA. 


BUS BAR SUPPORTS 
CLAMP INSULATORS 
MALLEABLE PINS 


Air Boxes, Sight Water Bells for Transformers, Cable Racks, 
Terminals, Copper Tee Connectors, and Malleable 
Pipe Frame Fittings for Switchboards and 
Panels. Over 600 Designs. 


CATALOGUE NOW READY 
WITH VALUABLE DATA TABLES. 
GUARANTEED TEST IN THE WET OF 24% TIMES 


WORKING VOLTAGE ON ALL OUR BELLS, BUS 
BAR SUPPORTS AND PORCELAIN PARTS. 


Electrical Engineers Equipment Co. 
POWER HOUSE SPECIALISTS 
10-12 N. Des Plaines St. 


CHICAGO, ILL. 
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Builders of the 
Largest Flasher in the World 


90% of the 


large spectacular signs 


This machine operates 
the large spectacular “Fair” 


sign located in Chicago throughout the country 


and is the largest flasher are operated with our 


ever constructed flashers 


Nothing too large or too small for us 


Reynolds Dull Flasher Co. 


6-18 5th Avenue, Chicago 


(ANTI CORROSIVE- 
GYLINDER OiL- 


TRY A BARREL FOR 60 DAYS. 


If it does not come up to your standard of what a good 
lubricating oil should be, and you consider that it is not 
worth our price---put your own value on it and remit on 
that basis. Isn’t that a fair propo ae “A.C. OC.” will 
pare down your oil and cylinder repair bills | ~~ 
---save your piston packing, too. It hag : 
been doing this for forty years, it will effect 
such a saving now---just give “A. A. (C.” 
a chance, 

May we go into the subject with you? 


>=. KELLOGG x co. - 
243 SOUTH ST. NEW YORK.N.Y.. 


VOLTMETERS 


AND 


AMMETERS 


FOR A.C. & D.C. 


CIRCUITS 
CLINST. CO. was 


WW It 4 
9.6 AMMETER >. “ 
% : 

es 


You can SAVE MONEY by using 


The “DAUM” Refillable Cartridge Fuse Shells 


FOR ELECTRIC LIGHT AND POWER CIRCUITS 
All Sizes N. E. Code Standard 


Some shells have been blown 25 times, and are still on the job. ‘We have the goods,” 
Used by some of the largest railroads and industrial corporations in the United States and Canada. 
Why not cut your fuse expense? If not satisfactory, return. Send for booklets and samples. 


A. F. DAUM CO. 


Pittsburg, Pa. 


The only Fuse on the market that can be inspected and refilled (with tested fuse wire) without tools. 


ow 
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Southern Electric Company 


(INCORPORATED) 


Manufacturers and Distributors 


AMERICAN VIBRATOR 
Electric Railway, Lighting and Mine Supplies 
INSULATING MATERIALS 
ELECTRICAL SUPPLIES 
Leader Friction Tape 
Sieco Friction Tape 
Electrical Novelties 


Star Expansion Shields 
Fans, Motors, Generators 


ELECTRIC AND GAS FIXTURES, ETC. 
1015 Pine St. St. Louis, Mo. 


The 


Continental Hotel 


Chestnut Street Corner of Ninth. 


PHILADELPHIA 


Remodeled, Refurnished, 


400 Rooms. 
200 With bath. 


Rates $1.50 to $5.00 
European Plan. 


The best Cafe in the City. 


FRANK KIMBLE, Manager. 
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Modern Practice Has Demanded 


in use from Coast to Coast 


POT HEADS 


DETACHABLE | NON-DETACHABLE — COMBINATION 
SUBWAY JUNCTION BOXES 
SERIES STREET-LIGHTING SWITCHES 


MA42E for all work where high- 
tension cable is used. Any pole or 


1 manhole can be made a switching and 
i testing point at small cost through the 
| use of G. & W. Devices. 


Many installa- 
tions in use for over six years. 

HAVE YOU A COPY OF OUR 
NEW CATALOG No. 6? Let us send 
it. It will give you an idea of the flex- 


f ible distribution possible by the use of 
i these time-tried devices. 


G. & W. ELECTRIC SPECIALTY oe 


§ 6408 Jackson Park Ave. 


CHICAGO, U.S. A. 


Illustrating the 
disconnecting 
feature. 
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NEW WESTON INSTRUMENTS 


A Full Line of Alternating Current Switchboard Indicating Instruments 


7 offered by :his Company comprising 


WATTMETERS, Single and Polyphase FREQUENCY METERS 
POWER FACTOR METERS AMMETERS 
SYNCHROSCOPES VOLTMEITERS 


And New Models of Weston D. C, Instruments to match. 


This whole group of instruments embodies the results of several years exhaustive study and scientific investigation 
of all the complex electrical and mechanical problems involved in the development of durable, rellable, sensitive and 
accurate instruments for use on alternating current circuits = 


Every detail of each of these instruments has been most carefully studied and worked out so as to be sure that each 
shall fully meet the most exacting requirements of the service for which it is intended. Neither pains nor expense 
has been spared in the effort to produce instruments having the longest possible life, the best possible scale charac- 
teristics, combined with great accuracy under the most violent load fluctuations and also under the many other trying 
conditions met with in practical work. Every part of each instrument is made strictly to gauge and the design and 
workmanship and finish is of the highest order of excellence. 


We invite the most critical examination of every detail of each member of the group. We also solicit the fullest 
investigation of the 


indicating instruments 
Full particulars of design, construction, prices, etc., are given in Catalogue S. E.-16. Write for it. 


New York, 114 Liberty St. Denver, 1725 California St. Paris, 12 Rue St. Georges. 


Chicago, 1504 Monadnock Block. ¢ Berlin, Genest Str. 5, Schoen- 
Boston, 176 Federal St. San Francisco, 682 Mission St. berg. Hy 
Philadelphia, 342 Mint Arcade. New Haven, 29 College St. Toronto, 76 Bay St. 
Birmingham, Brown Marx Bldg. Cleveland, 1522 Prospect Ave. Mexico, 2a Capuchinas 40. 


St. Louis, 915 Olive St. 


Montreal, 410 St. James St. Londen, As House, Ely Pl, 


Economy and Satisfaction 


follow the use of 


OKONITE and MANSON THE BEST 
TAPES NON-METALLIC 


for INSULATING and FLEXIBLE CONDUIT 
PROTECTING JOINTS 
Avoid short circuits Quality 27 he aaans Perfect 
LOOK after your Joints NOW s 
before the sleet and snow of ize oth hoo ero 
winter COMPELS you to doso. Accurate 
Send for A ld eee eg Joint Making,”’ Race-way : ° : Clear 


EVERY INCH GUARANTEED 


TRANG Anns 
REC. U. S. PATENT OFFICE 


The Standard for Rubber Insulation. 


FROM YOUR DEALER 
The OKONITE COMPANY 
253 Broadway, NEW YORK. 


ORD 
CENTRAL ELECTRIC COMPANY, Chicago, Ill., Gen. Western Agents. THE FLEXIBLE CONDUIT COMPANY 


FD. LAW REN SS EET TEC Oy Cason Ob, 
TLE a iladelphia_ Pa, 
PETTINGELL-ANDREWS Co., Boston, Mass. PEN N YAN, N. Y. 


a 


—* "=" 
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BOOK REVIEWS. 


DIRECT AND ALTERNATING CURRENT MANUAL, 
WITH DIRECTIONS FOR TESTING, AND A DISCUSSION 
OF THE THEORY OF ELECTRICAL APPARATUS. By 
Frederick Bedell, Ph. D. Published by D. Van Nostrand Co., 
New York City, second edition revised and enlarged, 360 
pages, Ills. Price $2.00. While this manual was originally 
prepared for students, the completeness of the series of tests 
given in it, for both direct and alternating current apparatus, 
has made it a practical and useful work to all connected with 
electrical testing. The long and successful experience of the 
author as a teacher of advanced electrical engineering, and 
the breadth of viewpoint which he has acquired through care- 
ful research and directing commercial tests, has enabled him 
to incorporate in this work, material in such form as to be 
of ready benefit to any one solicting definite information and 
authoritative methods on which questions of doubt may be 
settled. While no attempt has been made to make the work 
exhaustive, so many references are made to standard and 
reliable works from which the details may be obtained, that it 
is especially valuable on this account. This is not a volume 
filled with elementary matter and detailed directions that the 
average tester knows, but arranged in such a way as to help 
him interpret and draw the correct conclusions from his data. 
The subjects treated are: Direct current generators; direct 
current motors; synchronous alternators; single-phase cur- 
rents; transformers; polyphase currents; phase changes and 
potential regulators; induction motors; frequency changers 
and induction generators; synchronous machines; wave analy- 
sis. 


aow using. 


REVISED EDITION OF NATIONAL ELECTRICAL CODE. 
The changes made in the rules for installation as presented 
in the 1909 edition are especially worthy of careful study since 
there has been an evident tendency to make the rulings defi- 
nite and eliminate the non-important requirements. Many of 
the rules have been given new numbers so that those readers 
who recognize such by the number should become familiar with 
the changes. It is to be remembered that the rules as now 
issued are recommended by the National Fire Protection Asso- 
ciation, which association has taken over the work of the 
Underwriters National Electric Association and that of the 
National Conference. 


high, medium and low windows. 


use in the leading stores. 


225 Jackson Boulevard 
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‘These Window Search Lights greatly increase the 
light in the show window with the same current 


Are the only reflectors ever correctly designed expressly for window 
lighting, scientifically correct and have the most perfect reflective surface 
known. The results obtained have never been equalled. This is a broad 
statement but positively proved by disinterested tests. Made three styles for 


Comparisen of results is challenged with any reflector made. 
The excellence of this reflector and the low price placed on it will make 
it the reflector universally used. On the market but this year, thousands in 


SOLD ONLY THROUGH THE ELECTRICAL TRADE. 
Send for free booklet, “‘The Efficient Illumination of Show Windows.” 


NATIONAL X-RAY REFLECTOR CO. 


61 


THE 
SCOOP 


Everyone inter- 
ested in better 
Show Window 
Illumination 
should investi- 
gate the recent 
scientific devel- 
opment in that 
field. 


CHICAGO. 
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HAND-BOOK OF WIRELESS TELEGRAPHY, ITS 
THEORY AND PRACTICE. By James Erskine-Murray, D. 
Se. Published by D. Van Nostrand Co., New York City, third 
edition revised and enlarged, 388 pages, 180 illustrations. 
Price $3.50. 

This work is written for the use of electrical engineers, 
students, and operators, and as a manual for these readers, 
it is most complete and instructive. The third edition has been 
found necessary from the rapid progress in the subject treated. 
The revision has been most thorough and the volume now 
stands as an up-to-date and authoritative treatise. 

THE COPPER HANDBOOK, edited and published by 
Horace J. Stevens, Houghton, Mich. Price in green buckram 
binding, $5.00; in full library morocco, $7.50. 

The tenth annual edition of the Copper Handbook has just 
been received. This standard authority on copper and copper 
mines for the entire globe, possesses its usual valuable char. 
acteristics and presents the vital data in a manner that be- 
speaks the author’s wide acquaintance with the subject and 
the information at his command. The volume contains 1902 
pages and lists and describes 8,130 copper mines and companies. 
In addition to this material there are 24 miscellaneous chap. 
ters in the book treating the subject of copper from all possible 
viewpoints, there being chapters on the history, chemistry, 
mineralogy, metallurgy, brands and grades, alloys and sub- 
stitutes for copper, with a copious glossary, and a chapter of 
statistics ending the book that contains 40-odd tables, thor- 
oughly covering copper production, consumption, movements, 
prices, dividends, ete. The Copper Handbook is sold on the 
unique plan adopted nine years ago, the publisher sending the 
book by mail, prepaid, to any address ordered, without ad. 
vance payment of any sort, and subject to return after a 
week’s inspection. 

PERSONALS. 

MR. F. X. CLEARY has resigned his position as Advertis- 

ing Manager for the Western Electric Company, to engage in 
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adopted by Mr. Scheible who makes a specialty of reporting 
to manufacturers and inventors on manufacturing and in. 
ventive problems. Besides having had long practical experi- 
ence in developing crude ideas into finished devices that were 
not only patentable, but easy of manufacture and commer- 
cially profitable, Mr. Scheible is familiar with the practice of 
European manufacturers which so. often offers valuable sug- 
gestions for those interested in devising or manufacturing 
up-to-date articles. In view of the great waste of time and 
money in duplicating steps which have already been tried 
abroad, or which are not new in other lines, the new class of 
engineering in which he is the pioneer ought to fill a decided 
need and one by which some of our progressive Southern manu- 
facturers may want to profit. 

MR. J. M. KLINGELSMITH, formerly connected with the 
Lansden Company, of Newark, New Jersey, and lately in charge 
of the electric truck department of the Anderson Electric Car 
Company, of Chicago, has been appointed Western Represen. 
tative of the Edison Storage Battery Company, with head- 
quarters in the People’s Gas & Coke Company building, Chica- 
go, Illinois. 

INDUSTRIAL ITEMS. 

THE BYCK ELECTRIC SUPPLY CO., of Waycross, Geor- 
gia, has secured the contract for electrical work to be installed 
in the Bunn building in that city. The building is to be six 
story, fire proof and modern in all particulars. Telephones 
are to be installed in every office, also elevator service, 

THE ESTERLINE COMPANY, of LaFayette, Indiana, 
manufacturers of the Esterline graphic meter and the Berdon 
Electric Lighting System for motor vehicles, announces the 
appointment of the following sales representatives. These 
concerns will handle a complete line of Esterline Company’s 
product in the cities named, and will give the company’s cus- 
tomers technical service of every kind and character. New 
York City—Mr. Mortimer L. Newman, 114 Liberty St.: At- 
lanta—The Automobile Specialties Co., 222-224 Peachtree Stay 


. Bell B® 


special advertising and sales promotion service. 


Mr. Cleary’s 


long service as salesman, sales manager and advertising man- 
ager has given him a wide experience and acquaintanceship in 
the electrical field, which will continue to be his line of future 


effort. 


Mr. P. L. Thomson, formerly manager of the Western 


Electric Company’s Pittsburgh house, has been appointed Ad- 


vertising Manager. 


MR. ALBERT SCHEIBLE, of 17 N. LaSalle St., 


Chicago, 


is devoting his time to a novel phase of the rapidly expanding 
Scope of engineering. The title of “Research Engineer’ has been 
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Dixon Crucible Co. 
panics Fibre-Graphite Mfg. 


oO. 

Speer Carbon Co. 

Stackpole Carbon Co. 
Cable—Aerial Power. 

American Electric Works. 

Bay State Insulated Wire & 

Cable Ce. 
Electric Cable Co. 


Indiana Rubber & Insulated 


Wire Co. 
National India Rubber Co. 
Okonite Company., The 
Simplex Electric Co. 
Cable Connectors, 
Dossert & Co. 


Cable—Telepheone. 
Bay State Insulated Wire & 
Cable Co. 
Indiana Rubber & Insulated 
Wire Co. 
Okonite Company, The 
Cables—Submarine and ead- 
Covered. 
Indiana Rubber & Insulated 
Wire Co. 


Moore, Alfred F. 
Okonite Co., The. 


lanta, Ga.—The Automobile Specialties 


Co., 222-224 Peachtree 


St.; Denver, Col.—Western Engineering & Specialties Company, 


1732 Glenarm St.; 


San Francisco, Cal.—The Symonds-Berle. 
Kirkpatrick Company; Los Angeles, 
Kirkpatrick Company: Cleveland 
Company, 210 Electric Building; 
Engineering Company, 53 State Street; 


Cal.—The Symonds-Berle- 


» Ohio—Chas. F, Saenger & 
Boston, Mass.—The Standard 


New Haven, Conn.— 


The Standard Engineering Company, 810% Chapel St.; Water- 


bury, 
Main Street. 


Conn.—The Standard Engineering Company, 


16 Hast 


TO ADVERTISERS. 


Simplex Electric Co. 
pienuene Underground Cable 
(0) 


Waterbury Co. 

Cabinets. 
Frank Adam Electric Co. 
Columbia Metal Box Co. 
Empire Electric Mfg. Co. 
Wurdack Electric Mfg. Co., 

Wm. 

Carbons—Are Light. 

ela Carbon & Battery 


oO. 
Hirschberg, H. M. 
National Carbons Co. é 
Southern-Wesce Supply Co. 
Carbons—Brushes. 
Dixon Crucible Co. 
National Carbons Co. 
Speer Carbon Co. 
Stackpole Carbon Co. 
Carbon—Rings. 
National Carbon Co. 
Castings. 
oenenen Bronze Smelting 
ft) 


Morris Tron Co., The 

Wallwork Fdry. Co. 
Circuit Breakers. 

Condit Electric Mfg. Ce. 

Cutter Co. 

Cutler-Hammer Mfg. Co. 
Cleats—Fiber. 

Blake Signal & Mfg. Co. 
Cleats—Wood Knobs. 

Rlake Signal & Mfe. Co. 
Ceils—Armature and Field. 

Oliver Flectric & Machine Ce. 
Coils—Spark. 

National Carbon Co. 
Packard Electric Co.. The. 
Commutator Truing Devices. 

Jordan RBros.. Inc 
Commutator Compounds. 
Goldmark Co., The James 
Condensers. 
Allis-Chalmers Co. 
Marshall. Wm. 
Conduit Benders. 
Rittenhouse. The A. 4d. 
Conduit Fittings. 
Rand & Co H. T.. 
Electrical Eng. Equip. Co. 


(Continued on Page 64.) 


G. & W. Elec. Spec Co. 
Conduit—Flexible. 
American Conduit Mfg. Ce. 
Flexible Conduit Co 
National Meta] Molding Co. 
Conduit—Rigid. ; 
American Conduit Mfg. Co. 
Clay Product Co. 
Enameled Metals Co. 
Johns-Manville Co., H. W. 
National Metal Molding Co. 
Turnes Improvement €o,, J. 


Connectors—Battery. 
National Carbon Co. 
Cohen & Co., S. M. 

Controllers. 

Cutler-Hammer Mfg. Co. 
ipeebendend Electric Mfg. 
fe) é 


Monitor Controller Co. 
Cords. 
Boston Insulated Wire & Ca- 
ble Co. 


Moore, Alfred F. 
Samson Cordage Works. 
Standard Underground Ca- 
ble Co. 
Cord—Telephone. 
Moore, Alfred F. 
Cord—Flexible. 
Marion Insulated Wire & 
Rubber Co. 
Okenite Co., The 
Samson Cordage Works. 
Construction Material. 
Southern-Wesco Supply Co. 
Cooking Apparatus—Electrical. 
Cutler-Hammer Mfg. Co. 
Diamond Electric Co, 
Simplex Electrical Heating 
Cc 


oO. 

Couplings. 

Bond Co., Chas. 
Cross-Arms. 

Morris Iron Co., The. 

Southern Exchange Co., The. 

Western Electric Co. 

Southern-Wesco Supply Co. 

Stevens Stave Co., B. F. 
Cut-Outs—aAre. 

Ft. Wayne Electric Works. 
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LEIMAN BROS. 


BLOWER anD VACUUM Pump 


For Blowing Chips From Machine Tools 


FOR USE WITH ALL GAS AND OIL APPLIANCES, FUR- 
NACES, FORGES, BLOW PIPES, GAS PRODUCER PLANTS, 
BOAT WHISTLES, ORGAN AND CALLIOPE BLOWING AND 


VACUUM CLEANING 


A POWERFUL, NOISELESS MACHINE, 
MADE IN EIGHT SIZES, FOR ANY 
WORK REQUIRING AIR AT PRES- 
SURES FROM ONE OUNCE TO TEN 
POUNDS OR A VACUUM FROM ONE 
TO TWENTY INCHES. 


These are the only machines that take up their own wear; small piston gives big air 
space; no springs or delicate parts; centrifugal force holds wings against cylinder; 
noiseless; slow speeds. 


SENT ON TRIAL 


Get Catalog No. 109 for Blowers 
or No. 110 for Vacuum 


LEIMAN BROS. “A%wo"oSic*" 
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Demand Devices—Electrical. 
Henry Thermo Electric Co. 
Diaphragms—Telephone. 
National Carbon Co. 
Discs—Telephone Transmitter. 
National Carbon Co. 
Dynamos and Motors. 
Hand). 
Paul Stewart Co, 
Oliver Electric & Machine 
Co. 
Dynamos and Motors. 
Allis-Chalmers Co. 
Bell Electric Motor Co 
Chattanooga Armature Wks. 
Century Electric Co. 
Crocker Wheeler Co. 
Ft. Wayne Electric Works. 
National Elec. Supply Co. 
National Stamping and Elec- 
tric Works. 
Rochester Electric Motor Co. 
Star Dynamo Company. 
Richmond Electric Co. 
Southern Electric Co. 
Southern-Wesco Supply Co. 
Western Electric Co. 
Westinghouse El. & Mfg. Co. 
€lectrical Castings. 
Wallwork Fdry. Co. 
Glectrie Pixtures. 
Frank Adam Electric Co. 
National Elec. Supply Co. 
pone Electrical Specialty 


oO. 
Electrical Repairing. 
oes Electric & Machine 
Oo 


Biectric Sign Flashers. 
Reynolds Dull Flasher Co. 
@nugines—Steam. 
Allis-Chalmers Co. 
Ball Engine Co. 
Bngineers—Consulting. 
Byllesby, H. M. & Co., 
Dixon-Smith Engineering Co, 
Electro-Mechanical Engineer- 
ing Co. 
Fowle, Frank F, 
Fryer, Roy C. 
Hallberg, J. H. 
Humphrey, Henry H. 
Jackson, D. C. and Wm. B. 
Light, Heat and Power Cor- 
poration. 
Mullergren Engineering Co. 


(Second 


SOUTHERN ELECTRICIAN. 


FOR 


Accuracy, Reliability, and 
Permanency 
Purchase 


THE DONGAN 


Types, Designs and Capaci- 
ties to meet your 
requirements 


Reasonable in price. 
Correct in Construction 


Dongan Electric Manufacturing Company 
17-19 Woodbridge, Street, Detroit, Mich. 


MOON TERMINALS 
Qos 
DO YOU USE THEM? 


IF NOT——WHY NOT? 


Have you given this subject your careful and personal attention? 
We have for years. Telephone Cable proteetion is most important. 

We are producing a MULTIPLE TAP TERMINAL HEAD, so 
. government is using them, as are also countries 
Is not this proof of something goed? Send 
now fora new MOON TERMINAL HEAD, as we give you bette: pro- 
tection and accessibility, as well as savin 
stalling, over and above other makes. 


reliable that the U.S 
abroad. 


won’t you let us? 


MOON MANUFACTURING COMPANY 


108 N. Jefferson St. 


CLASSIFIED INDEX 


Pillsbury, Chas. L. 
Ruebel & Wells. 
Scheible, Albert. 
Spiker, William C. 
Stone & Webster Engineering Cer- 
poration. 
White & Co., J. G. 
Woodmansee, Davidson & 
Sessions. 
Zabel, Max. W. 
Zimmerman Co., W. H. 
Engravings, Stationary 
Alabama Engraving Co.- 
Fans—Exhaust. 
Century Electric Co. 
Western Electric Co. 
Pan Motors. 
Carleton Co., The 
Ft. Wayne Electric Co. 
Southern Electric Co. 
Southern-Wesco Supply Ce. 
Western Electric Co. 
Fibres. 
Standard Underg’d Cable Ce. 
Fire Extinguishers, 
Pyrene Mfg. Co. 
Fixtures—Lighting. 
Cutter Company, George. 
Economy Electrical Specialty 
pe Electric Co. 


0. 
Frank Adam Electric Co. 
Johns-Manville Co., H. W. 
Morris Iron Co.. The 
Phoenix Glass Co. 
Southern Electric Co. 
Southern-Wesco Supply Co. 
Wakefield Brass Co., F. W. 

flashers—Electric Sign. 
Campbell Electrie Co. 
Reynolds Dull Flasher Co. 
Reynolds Elec. Flasher Co. 

Flashlights. 

National Carbon Co 
Providence Hlec. Mfg. Co. 
Alfred Wolff & Co. 

Flat Irons. : 
Cutler-Hammer Co. 
Simplex Electric Heating Co. 

Fuses—Electric, 

Chicago Fuse Mfg. Co. 
Daum & Co., A. F. 

Detroit Fuse & Mfg. Co. 
Johns-Manville Co., H. W. 

Gas Engines. 

Allis-Chalmers Co. 


DeEcEMBER, 1911. 


METERMEN WANTED! 


To enroll for complete, Practical Course on Electrical 
Measuring Instruments and Meters. 


Endorsed by leading electrical men. 


Recommended 


by hundreds of students. 40—page descriptive cata- 


log sent FREE. Write for it TO-DAY. 


Fort Wayne Correspondence School. 


716 SHOAFF BUILDI 


FORT WAYNE, 


us a trial criter 


eu one-half the price of in- 
e want to prove it to you— 


CHICAGO, ILLINOIS 


Generator Brushes. 

Dixon Crucible Co. 

National Carbon Co. 

Speer Carbon Co. 

Stackpole Carbon Co. 

Glass Shades. 

Gillinder & Sons, Inc. 

Krakno Glass Co. 
Globes—Are Lamp. 

Gillinder & Sons, Ince. 
Governors. 

Lombard Governor Co. 
Grate Bars. 

Wallwork Fdry. Co. 
Hangers—Cable. 

Standard Undergr’d Cable Co. 
Heating Apparatus—Electrical 

Acme Electric Heater Co. 

Cutler-Hammer Mfg. Co. 

Diamond Electric Company. 

Hughes Electric Heating Co. 

National Stamping and Elec- 

tric Works. 
Simplex Electrical Heating 
fa) 


Igniters—Gas Engine. 

Packard Electric Co. 
Indirect Lighting Units. 

National X-Ray Reflector Co. 
Instruments Electrical. 

Dongan Electric Co. 

Duncan Electric Mfg. Co. 

Henry Thermo-Electric Co, 

Johns-Manville Co., H. W. 

Norton Electrical Inst. Co. 

Southern-Wesco Supply Co. 

Weston Electrical Instru- 

ment Co. 

Western Electric Co. 

Westinghouse El. & Mfg. Co. 
Insulators. 7 

Brock Rubber Co., A. §. 

Brookfield Glass Co. 

Cook Pottery Co. 

Johns-Manville Co., H. W. 
Insulating Machinery. 

New England Butt Co. 
Insulating Material. 

Dickinson Mfg. Co. 

Johns-Manville Co., H. W. 

Moore, Alfred F. 

Okonite Co., The. 

Packard Electric Co., The. 

Shae Underground Cable 

0. 
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Insulator Brackets. 
National Elec. Supply Co. 
Stevens Stave Co. 
Insulator Pins. 
National Elec. Supply Co. 
Southern Exchange Co., The. 
Lamp Cord. 
Marion Insulated Wire & 
Rubber Co. 
Moore, Alfred. 
Lamps—Carbon Arc. 
Adams-Bagnall Electric Co. 
Fort Wayne Electric Works. 
Southern-Wesco Supply Ce. 
Western Electric Co. 
Lamps—Flaming Arc. 
Adams Bagnall Electric Co. 
Western Electric Co. 
Lamps—Incandescent. 
The Beers Sales Co. 
Bee Incandescent Lamp 
oO. 
Economy Electrie Co., The 
Franklin Elec. Mfg. Co. 
Hygrade Inc. Lamp Co, 
Liberty Elec. Co. 
Johns-Manville Co., H. W. 
National Elec. Supply Co. 
New York Incandescent 
Lamp Co. 
Shelby Electric Co. 
Southern-Wesco Supply Co. 
Warren Elec. & Specialty Co, 
Westinghouse Hlec. & Mfg. Co, 
Lamps—Miniature. 
Hygrade Inc. Lamp Co, 
Liberty Elec. Co. 
National Carbon Co 
Providence Elec. Mfg. Co. 
Lighting Sets. 
Moon Mfg. Co. 
Rochester Electric Motor Co. 
Lighting Systems. 
Johns-Manville Co., H. W. 
Line Material. 
Johns-Manville Co., H. W. 
Morris Iron Co., The 
Western Electric Co. 
Lockers. ' 
Edward Darby & Sons Co. 
Machine Screws. 
Wercester Machine 
oO. 
Machinery—Second Hand, 
Paul Stewart Co. 


Screw 
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Magnets—Lifting. 
Cutler-Hammer Mfg. Co. 
Metals. 
American Platinum Works. 
Phosphor-Bronze Smelting 
Co. 
Roessler & Hasslachehr Ch. Co. 
Meters—Ammeters and Volt- 
meters. 
Johns-Manville Co., H. W. 
National Carbon Co. 
National Elec. Supply Co. 
Southern Exchange Co., The 
Southern-Wesco Supply Co. 
Weston Elec. Instrument Co. 
Westinghouse El. & Mfg. Co. 
Meters—W attmeters. 
Duncan Electric Mfg. Co. 
Ft. Wayne Electric Works. 
Republic Electric Co. 
Weston Elec. Instrument Co. 
Motor Starters. 
Cutler-Hammer Mfg. Co. 
posenendant Electric Mfg. 
JO. 
Moulding Connectors. 
Paiste, Co.. H. T 
Novelties—Electrical. 
Ives Mfg. Co. 
Providence Elec. Mfg. Co. 
Wolf & Co., Alfred. 
Oils—Lubricating. 
E. H. Kellogg Co. 
Galena Signal Oil Co. 
Oils—Tluminating. 
Galena Signal Oil Co. 
Paints—Insulating. 
Benolite Co. 
pends Underground Cable 


‘o. 
Panelboards. 
Frank Adam Electric Co. 
Columbia Metal Box Co. 
Wurdack Electric Mfg. Co.. 
Wm. 
Pins—Iron. 
Southern Exchange Co., The 
Platinum. 

American Platinum Works. 
Roessler & Hasslacher C Co. 
Plugs—Flush and .teceptacies. 

Cutter Co., The 
Poles—Ornamental Street. 
Adams-Bagnall Electric Co. 
Flour City Ornamental Iron 
Works. 
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Your Holiday Trade Will Call For Them 
Can You Supply The Demand? 


THE BADGER 


Resale price, 


Oxidized Copper. 


25 Badger Street, 


Fred J. Meyers Mfg. Co. 

Morris Iron Co., The 

Smyser, Royer 

Mott Iron Works, J. L. 
Poles—W ood. 

Southern Exchange Co., The 
Pumps—Steam. 
Dean Bros. 
Works. 

Rail Joints. 
Rail Joint Company, The 
Reels. 
Minn. Elec. & Cons. Co. 
Repairing—Electrical. 


Steam Pump 


Chattanooga Armature Wks.- 


Oliver Electric Machine Ce. 
Resistance Umts, 

Cutier-Hammer Mfg. Co. 

Simplex Electric Heating Co 

Independent Electric Mfg. Co. 
Refiectors. 

Gillinder & Sons, Inc. 

Jefferson Glass Co. 

Krakno Glass Co. 

Providence Elec. Mfg. Co. 
Rheostats. 

Cutler-Hammer Mfg. Co. 

Simplex Electric Heating Co 

Independent Electric Mfg. Co. 
Searchlights. 

Ft. Wayne Electric Works. 

National Carbon Co. 
Shades. 

Gillinder & Sons. Inc. 

Jefferson Glass Co. 

Krakno Glass Co. 

Opalux Co. 

Phoenix Glass Co. 
Sign Fixtures. 

Reynolds Dull Flasher Co. 

Reynolds Elec. Flasher Co. 
Sheet Iron Boiler Accessories 

Alabama Boiler Works. 
Signals—REailway. 

Blake Signal & Mfg. Co. 
Sockets. 

Cutler-Hammer Mfg. Co. 
Socket Pulls. 

Economy Electric specialty 

Co. 

Rittenhouse, The A. E. 
Soldering Material. 

Blake Signal & Mfg. Co 

Johns-Manville Co., H. W. 
Soldering Irons—BElectric. 

Waage Electric Co. 


Quickest seller—largest profit. 


many styles—for the home, for the hospital 
and for the office. 


Cut Shows No. 20 Portable 


adjustable in height from 2% to 5 feet. Base 
8 inches in diameter. 


Price to dealer, complete, : 


PORTABLE LAMP 


Advertised in all the Popular Magazines 


Made in 


. . . 
. . . . 


$0.00 
3.50 


Handsomely | finished in Brush Brass or 


Can Make Immediate: Shipment. 


THE VOTE-BERGER COMPANY, 


LA CROSSE, WIS. 


CLASSIFIED INDEX.---Continued. 


Spark Coils. 

National Carbon Co. 

Stage Appliances. 

Universal Stage Lighting Co. 

Staples—Insulating. 

Blake Signal & Mfg. Co. 

Starters and Controllers—Moetor 
Cutler-Hammer Mfg. Co. 

Ft. Wayne Electric Works. 
Tndependent Electric Mfg. Co. 
Monitor Controller Co. 
Westinghouse El. & Mfg. Co. 

Stoves—Electric. 

Acme Electric Heater Co. 

Cutler-Hammer Mfg. Co. 

Diamond Plectrice Co. 

National Hlec. & S. Co. 

Simplex Electrical Heating 
Co. 

Supplies—Electrical. 
Cutler-Hammer Mfg. Co. 
Cutter Co., The. 

Dossert & Co. 
Seno, Electric Specialty 


‘0. 

Electrical Engineers Equip- 
ment Co. 

Empire Electric & Mfg. Co. 

Ft. Wayne Electric Works. 

G. & W. Elec. Epec. Co. 

Gillette-Vibber Co, 

Johns-Manville Co., H. W. 

Mohawk Electric Co. 

National Supply Co. 

National Electrical 
Co. 

M. Rutkin 

Southern Electric Co. 

St. Johns Corporation. 

Southern-Wesco Supply Co. 

Weston Electrical Instrument 


Supply 


Co. 

Western Electric Co. 

Westinghouse El. & Mfg. Co. 
Switches—Automatic Pump. 

Cutler-Hammer Mfg. Co. 

Cutter Co.. The. 
Switches—Flush and Snap. 

Cutler-Hammer Mfg. Co. 

Cutter Co. The. 

Hart Manufacturing Co. 


M. & M. Blectrical Mfg. Co. 


Switches—XKnife. 
Frank Adam Electric Co. 
Condit Flectrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 


Empire Electric & Mfg. Co. 
Idependent Electric Mfg. Co. 


Wurdack Electric Mfg. Co., 
Wm. 
Switches—Pendant. 
Cutler- Yammer Mfz. Co. 
Hart 1] anufacturing Co. 
Switches -Pole. 
Condit flectrical Mfg. Co. 
Switchet ‘Time. 
Campl lt Blectric Co. 
Switchh hds—Light and Pow- 
er. 
Frank idam Electric Co. 
Condi: Alectrical Mfg. Co. 
Cuttet Co., The. 
phe: al Electric Specialty 
0. 


Rechester Electric Motor Co. 
Wurdack Electric Mfg. Co., 
Wm. 
Switchboards—Telephone. 
Kellogg Switch Board Co. 
Western Electric Co. 
Tachometers. 
Southern Electric Co. 
Tape. 
Dunton Co., M. W. 
Hope Webbing Co. 
Johns-Manville Co., H. W. 
Marion Insulated Wire & 
Rubber Co. 
Okonite Co., The. 
Packard Electric Co., The 
Telephones—Intercommuni- 
cating. 
Cosmos Elec. Co. 
Western Electric Co. 
Telephone Equipment. 
Kellogg Switch Board Co. 
a Electric Specialty 
oO. 
Southern-Wesco Supply Ce. 
Western Electric Co. 
Testing—Electrical. 


Plectrical Testing Labora- 
tories 
Thermometers 
Tagliabue Mfg. Co., J. F. 
Tools—Coxrstruction. 


Klein & Sons, Mathias. 
Rittenhouse (»., A. EB. 
Oster Mfg. Co., 
Sevmour, J. M., Jr. 
Starrett Co., L. S. 


66 Decemser, 1911, 
$20°020200000060006000000060606060000060600000009990004 0009090H0G000009090 $00cooooeoooeoeoH0 sovons 
$ DIRECTORY OF CONSULTING ENGINEERS $ 
; ARCHITECTS and CONTRACTORS ; 
$400000000000600000600000000000006000600000000060000006000000c0000000000900000000000 9000900ceceue seta 


SE SS SSS Ss 


ee 
ELECTRO-MECHANICAL ENGINEERING CoO. 
et 


SOUTHERN ELECTRICIAN. 


THE 
LIGHT, HEAT and POWER 


CorPoraTioN 


OF BOSTON 


ENGINEER 
CONTRACTOR 


High Pressure Gas, 
Electric Light and 
Power Installations 


ARTHUR E. CHILDS, President ALFRED CLARKE, Vice-President 
ADDIS M. WHITNEY, Treasurer J. H. WATERMAN, Engineer 


131 STATE STREET - - - BOSTON 


H. M. BYLLESBY & COMPANY 
ENGINEERS MANAGERS 

DESIGN | CONSTRUCT OPERATE 
Artificial Gas Systems Natura Gas Systems 
Street Railways Interurban Railways 
Water Works ater Power Plants 
Electric Light Plants Transmission Systems 
Irrigation Systems Drainage Systems 

petrol Elbe foe REPORTS 


Portland Ore. Mobile, Ala. Oklahoma City, Okla. 


DIXON-SMITH ENGINEERING COMPANY 
CONSULTING ENGINEERS 
WRIGHT BUILDING 
Municipal SAINT LOUIS Industrial 
Electric Lights Water Works Power Plants 
Examinations, Reports. Estimates, Plans, Specifications 
Supervision and Purchasing 


Electrical Testing Laboratories 


Photometrical Department. 


Photometrical tests of all forms of 
commercial illuminants. Illumination 
tests made anywhere indoors or out- 
doors. 


Electrical Department. 


Tests of electrical instruments, appa- 
ratus and materials. Inspection of 
electrical material and apparatus at fac- 
tories. 


General Testing Department. 


Coal and ash analysed. Paper tested. 
Industrial and clinical thermometers 
checked. Tensile, compression and tor- 
sion tests of structural materials. Com- 
plete tests on cement and concrete. 


80th Street and East End Avenue 
NEW YORK, N. Y. 


FRANK F. FOWLE 


CONSULTING ELECTRICAL ENGINEER 


MARQUETTE BLDG., CHICAGO, ILL. 


ROY C. FRYER, 
TELEPHONE _ENGINEER 


Consulting — Superintending— Erecting 
Correspondence Solicited. 


Falmouth, Ky. 


Box 86 


CONSULTING ELECTRICAL, MECHANICAL and CHEMICAL ENGINEERS 


Engineers, Designers, and Supervisors of Municipal and Industrial Electric Lighting and Power Plants, Illuminating and 


Decorative Lighting Systems, Water Works, Gas Plants, Sewerage Systems. 
Electrical and Chemical Testing Laboratories for Tests of all kinds. 


REPORTS, ESTIMATES, PLANS AND SPECIFICATIONS. 
MANHATTAN BLDG., CHICAGO, ILL. 


rN 


Stone & Wesster Enaiveerinc Corporation 


Constructinc ENGINEERS 


BOSTON, MASS. 


J.H. HALLBERG 
Consulting & Manufacturing Electrical Engineer 
Designer of Light and Power Plants. 
Develop Electrical Inventions, 
Designer of Electrical Specialties 


Correspondence Solicited. 
36 EAST 23RD ST. - NEW YORK, N. Y. 


HENRY H. HUMPHREY 


CONSULTING ENGINEER 
Isolated Lighting Plants Central Lighting Stations 
Industrial Power Plants 
Suite 1312 Chemical Building, ST. LOUIS 


D.C. & WM. B. JACKSON 


CHICAGO BOSTON 
Harris Trust Bldg. ENGINEERS 84 State Street. 
Plans, Specifications, Supervision of Construction 


General Superintendence and Management 
Examinations and Reports 
Financial Investigations and Rate Adjustments. 


MULLERGREN ENGINEERING COMPANY 


Engineers--Constructors 
CIVIL--ELECTRICAL--MECHANICAL 
Power Plants, Water Works, Sewer Systems, Industrial 
Plants, Concrete and Municipal Engineers 
POTEAU, OKLA. 


CHAS. L. PILLSBURY 


CONSULTING ENGINEFR 


Electrical Mechanical 
Investigations—Reports—Plans and Specifications 


805-11 Metropolitan Life Bldg., Minneapolis, Minn. 


Wray 


SOUTHERN ELECTRICIAN. 


Gee leprandMadincLerusand Special ert 
Wercartor Mauss 


67 


WOODMANSEE, DAVIDSON & SESSIONS, Inc. 


CONSULTING ENGINEERS 


Electric Light, Power and Railway Plants, Steam, Gas or Hydro-operated' 
High Tension Transmissions and Refrigeration. Speciasists in District Heat- 


ing, Industrial Plant Systematizers, Inspecvions, Examinations, Reports, 
Valuations and Appraisals. 


CHICAGO 
Ist. National Bank Bldg. 


MILWAUKEE 
Wells Building. 


ALBERT SCHEIBLE 


Research Engineer and Solicitor of Patents 


Specialty: Problems of Manufacturers 
and Inventors. Worth while patents. 


17 NORTH LA SALLE ST. CHICAGO. 


WILLIAM C. SPIKER, C. E. 


ENGINEER 
Forsyth Building, ATLANTA, GA. 


MILLS AND WATER POWERS 


H. A. von Schon, Consulting Hydro-Electric Engineer 


J. G. WHITE @ COMPANY, Inc. 


ENGINEERS - CONTRACTORS 


43 EXCHANGE PLACE, NEW YORK, N. Y. 
CHICAGO - - SAN FRANCISCO 


London Correspondents 
J. G. WHITE & COMPANY, Ltd., 9 Cloak Lane, Cannon Street 


ZABEL, MAX W. 


EXPERT OPINIONS 
AMERICAN AND FOREIGN 
Patents - Trade Marks - Copyrights 


1362 Monadnock Buiiding 
CHICAGO, ILL. 


ZIMMERMAN Co.. W. H. 


Engineers, Constructors and Managers 
Power Plants, Hydro-Electric Developments 
Electric Railways and Central Heating Systems 
Experts on Investigations and Reports 


First National Bank Bldg. CHICAGO 
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illuminating 


Glokesand Reflectors 


10432 TF-60 


Think of “Phoenix Quality” First 


when you need any Kind of Lighting Glassware. 


“PHOENIX QUALITY” GLOBES are 
made in the widest range of most 
beautiful designs for all classes of ser- 
vice. They cost no more than others. 


Catalogues on request. 


The Phoenix Glass Co. 


e ) 15 Murray St., NEW YORK. 
al CHICAGO. PITTSBURG. 


.041236-1. 


a EE EE 
STORAGE BATTERIES 


not a cheap make but a 
RELIABLE PRODUCT 


AGENCIES WANTED—We have organized a 
manufacturers’ agency, incorporated by men of long expe- 


sold cheap rience jn the selling game. We desire accounts on a commis- 
2 volts 40 Amp. hour, ee sion basis, with manufacturers of mill, mine, railway, electri- 
4 volts 40 Amp. hour, Bed cal and machine shop equipment and supplies. A-1 refer- 
6 volts 40 Amp. hour, A 5 é Z 
6 volts 60 Amp, hour, 7.43 ences if desired. Address Warden-Weisner Corp., No. 1 
6 volts 80 Amp. hour, 12.38 Masonic Temple, Winston-Salem, N. C. 


Larger sizes quoted on request. 


COSMOS ELECTRIC Co. 
134 Liberty St., - - - New York. 


: WANTED—E i d k z 
FOR S AL 10 H. P. General Electric Induction mo- xperienced man to take charge of retail 


tor. Type “I” 1200 R. P.M. Form “C” 
60 cycle, 220 volt. Weare offering this motor for $125. 
f. o. b. Marshalltown. 


Cc. A. DUNHAM COMPANY, Marshalltown, Ia. 


electrical and fixture store and solicit city business. Give 
references and salary expected. Write Nunn Electric Com- 


pany, Amarillo, Texas. 


FOR SALE.---One 500 K. W. Westing- 
house oil insulated water cooled single 
phase transformer 22000 to 440 volts. Nev- 
er used. Apply to C, care SOUTHERN 
ELECTRICIAN. 


POSITION WANTED—As assistant in engine room or 


dynamo room of hydro-electric power house, I. C. S. educa- 


tion, some experience, good references, moral habits. As- 
sistant, care Southern Electrician. 


WANTED—Traveling salesmen and manufacturers’ agents 


TELEPHONOLOGY 


By H. R. Van Deventer 


The World’s Best Book on Telephony, Price $4.00 
Southern Electrician, Atlanta, Ga. 


familiar with electrical goods, and selling to electric and hard- 
ware trade. Excellent terms and territory. Address 707 
American Trust Bldg., Cleveland, Ohio. 


DONE STS IE LIE STIL ST MT IS DEE EY TE ETE SS EEE SS ASST SECTS 
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STANDARD LIGHTING 


UNIVERSAL FIXTURES. 


STANDARD means a model or rule from which or by 


225-60 WATT which something is made. In this particular instance it 


stands for a high degree of efficiency, which Wakefield 
exe). Fixtures have established. 
4 UNIVERSAL means in simpler terms INTERCHANGE- 


ABLE, i. e., all standard parts of Wakefield Fixtures are 
HAS NO EQUAL FOR Interchangeable. 


STANDARD UNIVERSAL, means, therefore, that it 


Tung sten L ighting is possible for us to offer you a high grade article 


at a medium price with a number of specific advan- 


When EFFICIENCY and BEAUTY tages, chief of which is the possibility of changing 
. . : the fixtures into at least five times as many designs 

Sie ouvideration.) Be convinced, as with the same invastiren in ordinary hates! 
WRITE TO This sounds logical if you understand. If you 
—7 don’t understand, we will gladly explain and send 

Krakno Glass Co. Jy) . you a copy of our catalogue ee request. 
Pittsburg, Pa. ff \\ The F. W. Wakefield Brass Co. 
Be Vermilion, Ohio. 


THE LYHNE 
LAMP PUTS THI 
LIGHT WHERE 
YOU WANT IT--- 
NOT IN YOUR 
EYES 


THE PERFECT READING LAMP 


The Page always illuminated The Eyes always shaded UNSURPASSED FOR OFFICE WORK 


Transforms night into day Makes work easy 


PRONOUNCED (‘‘LINE:??) 


WILL MAKE MORE SALES FOR YOU AND EASIER SALES THAN ANY OTHER LAMP. 
Its strong selling points are so valuable, so distinctive and so quickly appreciated by prospect- 
ive buyers that you can sell MORE lamps with LESS effort. 


The Lyhne Lamp has a reflector and adjustable revolving shade. The reflector being a perfect para- 
bola magnifies and concentrates the light. The shade directs it to the exact spot where it is wanted and keeps 
it from the face and eyes. It is equally useful in the office or home, on a roll top desk or table. 


The retail price is reasonable and your profit good. 


Send for descriptive booklet and liberal dealers’ discounts. 


THE BEERS SALES COMPANY 


62 GANNON STREET, BRIDGEPORT, CONN. 
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to Electric Light, Power and Street Railway properties which have established 
If prevented from improving or extending your plant because no more 
bonds can be issued or sold, or for any other reason, correspond with us. 


earnings. 


because Peerless lamps are manufactured in every class—Mazda, Gem, 
Tantalum, and carbon; in every size—from miniature to 500 watt: for 
every purpose— industrial, commercial, residential illumination; in 


one peerless quality which we guarantee and recommend. 


“Tf it must be lighted, light it well—use Peerless Drawn Wire 
Mazda Lamps.” 


Warren Electric & Specialty Co. 


Warren, Ohio. 


Southern Distributor 


Southern Wesco Supply Co. 
Birmingham, Ala. 


EVERYTHING 
in Electrical Supplies. 


SPECIALTIES 


in Christmas Tree Novelties. 


WRITE FOR 


our Bulletin Department D. New issue 
now ready. 


NATIONAL SUPPLY COMPANY 


365 West 125th Street 
NEW YORK. 


ALT AT ELT LET AST PF SECTION BLE EEO ERE SI BER TET LS 
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We Finance 
Extensions and Improvements 


Electric Bond and Share Company 


(Paid-up Capital and Surplus, $5,280,000) 
71 Broadwy, New York 
Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks 
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GILLINDER 


TRADE MARK 


ILLUMINATING 
GLASSWARE 


We give careful attention to 
orders for SPECIAL GLASS 


to sketch or blue print. 


Gillinder & Sons, Inc. 
Philadelphia 


SHOWROOMS: 
New York Chicago 


Philadelphia 


Beston 


.. This Wire Reel 
and Meter — 


will sav. time and money 
for any electric supply 
=> dealer or contractor. 
*&> Meters with base made } 
in two sizes—for wire, 
and for cable or flexible 
conduit. Write for full 
particulars and prices. 


Minneapolis Electric | 
& Construction Co., 


Minneapolis, Minnesota 
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\If You Want “Honest Goods 
| At Honest Prices” 
Lets Get Acquainted 


ea 


Everything Electrical 


IMPORTERS JOBBERS 


: If you want the best Electrical Catalogue published 
write to-day for our No. 150. 


; Southern Wesco Supply Company 


Birmingham, Ala. 
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Hyegrade || LIGHT DOCTORS 


Not the Label 
but what the 
Label stands for 


Send for our Independent 
Proposition for a lamp equal 


If you are sick 
oe with 


tolany, Bote. \ 
eed Lamp troubles, 
Hygrade Incandescent Lamp Co. al é 
See tann Be met shee Factory A write us. 


Danvers, Mass. 


5 Watts, 10 to 13 
volts. List 40c 
Guaranteed Life Philadelphia Chicago Seattle 
2,000 hours St. Louis Pittsburgh 


We can cure 


-\ you. Liberty 
| Non-Cellulose 


STAGE LIGHTING 


Everything Electrical] for Theatres 


presceaien Lights Stsscare Lamps Sager Pilea: i ; 
order ens Boxes ectric ects tage Connectors ck 
Balcony Lamps Plugging Boxes Music Stands and —“‘Signaloid’’ Lamp e Filament lamps 
Foot Lights Stage Cable ights Coloring Re et gS a 
Strip “‘ Gelatine Stage Pockets Signs ~~ "ae £ e e 
Bunch “‘ Carbons Dimmers A. will do it 
-s i on. 2 e 


UNIVERSAL ELECTRIC STAGE LIGHTING CO. . 
200, RS 260 w. LIBERTY ELECTRIC MFG. CO. 


50th . 
: New Yor 


5Oth St. 7 


fy 


543 Fourth Ave. 
New York 


Makes all Types Lamps. Pittsburg. 


Send for Illustrated Catalogue. 


PROMPT DELIVERIES MEAN A LOT TO YOU WHEN 
THE WINTER LAMP DEMAND IS ON. 


LARGE STOCK 


Your order won't be delayed 
waiting for assortment---our stock 
enables us to fill and_ ship 


promptly. 


NEW YORK INCANDESCENT 


A LAMP COMPANY 
 \ 134 West 14th Street NEW YORK CITY 
| 


CARBON AND TUNGSTEN LAMPS 
for Industrial, Street and General Illumination. 
Sold on approval and under guarantee of satisfac- 


tion. Attractive Prices. 


WRITE FOR MONEY-SAVING PROPOSITION 
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LUCEO REFLECTORS 


For Scientific, Efficient Illumination. 


We are manufacturers of the LUCEO REFLECTORS which we 
believe possess the Highest Efficiency of any reflector now made. 
Write for information giving full engineering data---also photometric. 


LUCEO 
REFLECTORS 
FOR 
MAZDA TUNGSTEN : 
: Lu OR TANTALUM No. 4020 Luceo 
B* Diameter 5 SH De 24 iter Tie Diameter eb Oe spor? 


Blown Luceo Ball 
Globes 


for 


Modern 
Street Lighting 


‘Write for Booklet 


No. 4028 Luceo 
11” Diameter 52” Deep 34” Fitter 
For 150 Watt Lamps mre A Holder 


Luceo Ceiling Bowls 


No. 480 8” Diameter 4” Deep 

No. 481 10” Diameter 5” Deep No. 4029 Luceo 
No. 482 12” Diameter 6” Deep 12” Diameter 74” Deep 31” Fitter 
No. 483 14” Diameter 7” Deep For 250 and 400 Watt Lamps Form A Holder 


If desired hole in center can be drilled as specified. 


EEN SALES PP OMANI 


FOLLANSBEE, - - W. VIRGINIA. 
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MAZDA LAMPS 


Give your help a chance to see what they are doing. They will 
pay you back in greater speed, fewer mistakes and better products. 


MISTAKES COST MONEY 
but they can be prevented by the intelligent use of artificial light. 
Ask about Franklin Mazda Lamps. 
Their light is as white as sunshine. They burn two-thirds less cur- 
rent, and the new drawn wire filaments greatly reduce breakage in - 
use and transportation. 

SPECIFY FRANKLIN MAZDA LAMPS 

The Franklin Electric Manufacturing Co., 
GENERAL OFFICES, HARTFORD, CONN. 
Atlanta Branch—3O7 WALTON BUILDING. 
FRANKLIN MAZDA LAMPS CARRIED IN STOCK BY : 
JARMAN & WINN CO., C. F. LUDWIG & CO., 


ALBANY DRUG CO., GOFORTH BROS., Hazlehurst, Ga. Dublin, Ga. 
Albany, Ga. Gainesville, Ga. W. T. JOHNSON CO., STANDARD PLUMBING CO., 
LOMBARD IRON WKS. & HUSSEY & PARROTT Washington, Ga. Elberton, Ga. 

SUP. CO ? 

outa 00s Fitzgerald, Ga. K. E. AUTO & ELECTRIC CO., UNION SUPPLY CO., 
ugusta, Ga. . ie eornicre Gadsden, Ala. Camilla, Ga. : 

ee aS se Co., pene aoe O., DIXIE ELECTRIC CO., T. R. WARD & SON, 

avannah, Ga. perro Montgomery, Ala. Greensboro, Ala. 


Whether You Buy 


For the mill or for the requirements of 
the smallest cottage 
You Want the Best Proposition. 


On Incandescent Lamps this is the Economy proposition. 
The prices are right; the guarantee really guarantees. 
Quality, Efficiency and Service are superexcellent. 


The Proposition is yours for the Asking. 


ev You will save money by making the inquiry. 


' 
=-- 


THE ECONOMY ELECTRIC COMPANY, 


Warren, Ohio. 
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fetowin ATION) 
‘OF stores 


= a 


| LIGHTING TE 
| INDUSTRIES 


c : 
(oe 


| THE Forr : 


The Shelby. << esc Cor . 


Shelby Oban 


SHELBY — 
DEALER CO-OPERATION. 


These four publications are but part of our elaborate and expensive campaign to help you, 
Mr. Dealer and Contractor, to build up your business. 


Our business-e: ting campaign extends over a period of 40 weeks, and betng of a local 
nature it will mean immediate profit to those who co-operate with us. 


This campaign is accomplishing for our customers what no other lamp manufacturer has 
ever before accomplished in such large measure for his customers—your share of the benefits 
are offered to you. Will you accept? 


DE ALERS: If you want better lamp service and co-operation 
¢ write us to-day for our special proposition. If 


you desire better business, our offer is worth investigating to-day. 


Use this Coupon for Your Convenience 
pdt THE SHELBY 


Date 


SS ELECTRIC CO, 
SHELBY, OHIO. 


consideration. Please send it to me and 
oblige. 
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For Economy’s Sake Use 


“Boston” Lamp 


‘aaa 


We market our product of 16 c. p., 100-130 volt, lamps at 9 
cents and guarantee quality and selection. 

“BOSTON” Lamps are known as the highest quality renewed 
lamps on the market. Our daily capacity is so great that we can 
dispose of all odd voltage lamps and ship the required selection 
immediately upon receipt of orders. 

Every shipment we make is absolutely guaranteed as to satisfaction. 
If you are in the market for a quality renewed lamp, write us for 
a trial shipment on condition that the lamps may be returned 
without expense to you if they prove unsatisfactory. We ship all 
orders with that understanding. Will you try a case to-day—_ 


remember, “BOSTON QUALITY,” and only 9 cents in price. 


Boston Incandescent Lamp Company 
128 Maple Street, Danvers, Mass. 


DeceMBER, 1911. 


SOUTHERN ELECTRICIAN. 


Westinghouse Incandescent 
Lamps have always been 
sold and always will be sold 
as Westinghouse Lamps by 
the Westinghouse Company 


Westinghouse lamps are mighty good lamps and we are 
proud to have the name on them. It is a matter of pride with 
us and a matter of protection for the buyer. 


Take the tungsten. The man who buys a tungsten lamp 
with the Westinghouse label knows that he is getting the original 
continuous filament tungsten---the one that has atwo years’ record 
for strength in all classes of service---on railroads, in trolley cars 
and in mills where vibration keeps up every minute of the day. 


The wise lamp buyer looks for the name and it’s a hard 
matter to get him to accept a substitute for the Westinghouse 
Wire Type Tungsten. 

The Central Station man who supplies Westinghouse Wire 
Type Tungstens will tell you of enthusiastic customers and of 
many new contracts due to Wire Type strength. 


We have a booklet on House Lighting which we want you 
to have. Ask for folder 1516H. 


Westinghouse Electric & Manufacturing Co. 


Incandescent Lamp Dept. (Westinghouse Lamp Co.), Bloomfield, N. J. 
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_ FIRST OF ALL y= Ornamental 
RELIABILITY 


Street Lighting 
Every one of our standards 


is the result of long continued 
pains taking labor and consci- 
entious care on the part of the 
respective workman. 

Our workmen enjoy their 
work and take personal pride 
in their finished products. 


is a thing of so conspicuous 
and evident a nature that 
there is no escaping the ben- 
efits of same. Civie pride 
demands this improvement. 
As an advertisement there 
is nothing better. Improve 
your property and your city 
by using our Ornamental 
Posts for street lighting. 
Write for Literature. 


Let us quote you prices. 


THE FRED J. MEYERS MFG. CO. 


It is evident in the 
“Corinthian Standard.” 


Now you know. 


FLOUR CITY 


- Ornamental Iron Works, Lee 
Corinthian Standard MINNEAPOLIS, MINN. phen npr HAMILTON, OHIO 


Iron and Bronze 


Patent No. 39759 


ee 
ELECTRICAL SUPPLIES 


CHEAPEST IN THE EAST COMPARE OUR PRICES 


APPROVED RUBBER COVERED WIRE No, 14, 5.50 per M, 
PUSH BUTTON SWITCHES WITH PLATES, 3214c each 32.00 per C, 


FOR Electrical, Cotton, Mine and Lumber Mill # & 


SNAP SWITCHES, ‘121 : : : 2 

WOVEN LOOM 4 inch, 17.00 per M., 4.50 ig per Machinery. Small Specialty Castings Bl ecowey IME 

PULL SOCKETS P., B. or B. B, -26 each 25.00 per C, =A a" TOOLS: 
Ask for Priees—M. RUTHIN, 287-89-91 15th Ave, NEWARK, N. J. PRICES REASONABLE QUALITY THE BEST “2X Vai ge 


THE MISSION 


of Morris Mission Posts. 


The Morris Mission is to Produce Revenue for the Cen- 
tral Station, the Merchant and the City. 


The Morris Mission post is the result of 15 years experience 


in the manufacture of practical and artistic street lighting Fixtures. 


It will help your representative sell a white way 1n your city. 


So will we—Write us 


THE MORRIS IRON Co. 


FREDERICK, MD. and 98 West St., NEW YORK CITY. 


MISSION TYPE 
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Ornamental Lamp Standards 


Lamp Brackets and Lanterns 
OF CAST IRON 


Gotham Hotel 
New York City 


All suitable for use with Mazda Lamps, and 
all equipped with our improved globe holder 
construction, which adds years to their life. 
The making of just such ornamental stand- 
ards as the accompanying cut illustrates is 
our specialty. And that’s why you may 
find our pricea little above the other fel- 
ow. But if you desire quality then by all 
means sendus that inquiry, and the cost 
won’t be so high as to be prohibitive. 


Our Motto: ‘‘Lamp Standards that are orna- 


U. 8. mental by night as well as by day.’’ 


Anniston 


Catalogues on request 


THE SMYSER: 
ROYER CO. 


Successors to the E. G. Smyser’s Sons & Co. 


Manufacturers of 
Enduring and Artistic 
Cast [ron Lamp Posts 


42nd St. Bridge 
Philadelphia, Penn. 


Main Offices and Works at 
YORK PA. 


Sales Offices and Studios 18th and Filbert Streets, 


Philadelphia, Pennsylvania. 


California Representatives: SHERMAN KIMBALL & CO., Inc., 503 Market St. San Francisco. 
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_— Juniper 
Poles — 


(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock—quick shipments 
20 Different yards 


Cross-Arms 


Long Leaf Pine 
Unpainted —— Painted Creosoted 
Any size from 234x3% to 5x7 
From Producers to Consumers 
Write for Prices 


The Southern Exchange Go. 


97-99-10! Warren Street = New York City 


STOP, LOOK & LISTEN 


We build all kinds of sheet iron work, 
STACKS, BREECHINGS and TANKS. 
As boiler builders and repairers, we do 


the work BETTER than the other fel- 


low and are prepared to have our men 


on the way on one hour’s notice. 


Ornamental Street Lighting Posts OUR SPECIALTY IS BOILER 
REPAIRING. 


We have the largest assortment of designs 
and models, as well as the largest and best 


equipped Plant for the manufacture of Second-hand engines and boilers 
Lamp Posts of all kinds. bought and sold. 
Write for Catalogue Rie 
and estimates. A square, honest deal waiting for you. 


Ask for new Booklet “GOOD STREET LIGHT- 
ING.” Address 


THE J. L. MOTT IRON WORKS Alabama Boiler Works 
Fifth Ave. 2 17th St. NEW YORK 3912 First Avenue BIRMINGHAM, ALA. 
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TRADE MARK. 


Are to the ordinary carbon as the first water diamond is to the rhinestone. 

Wherever the best illumination is desired ‘‘PLANIA’”’ Carbons will prove superla- 
tively best by service test. 

For Flaming Arcs, Enclosed Arcs, Open Arcs and Moving Picture Machines. 


Ask for free sample. 


H. M. Hirschberg 


Sole Importer 


29 East 20th St, - - - 


CANADIAN CARBON CO., Representative in Canada. 


Some of George Cutter’s 
Tungsten Lighting Specialties 


Bye 


Cutter’s Boulevard Telescope Bracket 
with 22-inch Tungsten Hood. 


Cut showing method of platting Curve according to the laws of Optics 
in Cutter’s 22-inch Tungsten Hood. 


CUTTER’S RIVERSIDE 
STRAIGHT ARM POL 


GEORGE CUTTER COMPANY 


SOUTH BEND, INDIANA 


(a 


CUTTER’S 
BOULEVARD POST 
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SIMPLEX 


ELECTRIC 
ms ©=TOASTER 


Do you appreciate that the Simplex Toaster 
is exceptional in its efficiency, durability and 
appearance? 

It deservedly enjoys a higb reputation which 
you are entitled to trade upon. 

The only toaster that does not curl the slices 
or scatter crumbs. 

The “Keep Hot’’ Rack iccreases its capacity. 

Uses less current for the work than rny other. 
Finely finished in nickel or silver plate over 

rass. 


Write for illustrated folder. 
SIMPLEX ELECRTIC HEATING CO. 


CAMBRIDGE, MASS. 
CHICAGO, Monadnock Block. SAN FRANCISCO, 612 Howard St. 


Are you fully informed about 


The Simplex Electric Table Range 


You can sell more Acme Irons than any other. 
They give better service. 

They give less trouble. 

They heat quicker, have larger heat stor- 


age, cooler top, are more simple and 
more durable. 


No small parts to get loose or broken. 
Send for circular and prices. 


Acme Electric Heater Company 
807 Scotten Avenue. . - Detroit, Michigan 


SSS 
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Providence Electric Mfg. Co. } 


PROVIDENCE, R. I. 


Flashlights of all descriptions in- 
cluding the new decorated cases 
finished in Gold, Silver and Gun 
Metal figures, Venus, Caddy, 
Horse, Auto, Airship. 


Fall Lines of Lamps and | 
Batteries. : 


For ELECTRIC COOKING and TOASTING 
eS UR two in one Disk 
=~ : ae Stove is the most 
efficient stove and 
toaster made. Itis fully 
guaranteed, handsome- 
ly finished, six inches in 
3 diameter and three inch- 
es high, equipped with 
_ — six feet of cord, two- 
piece attachment plug. Will fit any lamp socket and will 
operate on either direct or alternating current. For full par- 
ticulars, prices and sample stove for THIRTY DAYS free 
trial, address 


NATIONAL STAMPING & ELECTRIC WORKS 
CHICAGO ~ ~ - U.S. A. 


DELCO ORNAMENTAL STOVE 


Especially designed for use 
on the dining table. Neat, effi- 
cient, fool proof and moderate 
priced. | 

Equipt with three heat indi- 
cating snap switch. 


Diamond Electric Co. 
Delco Building 
BINGHAMTON, N. Y. 
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A Central Station 


Have no Money Invested 


Build up the DAY LOAD 
Please the CUSTOMERS 
MaKe a good PROFIT 


AND 


Mail one of our 
Circulars to each 
of your customers 
with the monthly 
bills 


IT COSTS 
NOTHING 


We will ship one 
of our Washing Ma- 
chines to any of your 
reliable customers for 


a thirty days’ trial 


FREE OF 
CHARGE 


We are making this most liberal proposition because we hace faith in our machines. 


We know that they will give perfect satisfaction, with a fair trial. 


All we ask of the Central Station is to mail out our circulars and take orders for the 
machines. We will fill these orders direct and will remit a commission on each sale. 


Can you afford o neglect this opportunity? 


WR TE TODAY 


Ghe NINETEEN HUNDRED WASHER CO. 


BINGHAMTON. N. Y. 


Automatic Electric Washer Company 
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Me Frove the I? rofit 


that will Come to You from Handling the 


Built especially for power. Can be operated by hand if current gives out during wash- 
ing. Direct lever control. Reversible wringer. High class motor located on special plat- 
form under the tub where it can not get wet or electrify the water. Liberally advertised. 

This is a splendid opportunity for central stations to increase their day loads or for 
electric dealers to add a tidy sum to their profit. Low priced enough to sell readily yet 
leaves you a grand margin. Get a real electric washer on your floor. The Automatic is 
leading the procession and this is your invitation to climb into the band wagon. 


SEND FOR PARTICULARS OF MY NEW SELLING PLAN. 


Automatic Selling ideas are miles away from the old, hackneyed, dry-as-dust washing 
machine sales methods which have been in vogue since the first washer was invented. 
Live plans. Readable literature. We give you the sole agency and back you with liberal 
advertising. You can have the money-making sole agency if you write 


H. L. OGG, President 


336 Washer Building, Newton, Iowa 


PERFEX SUCTION CLEANER 
A Trade Puller---a Profit Booster 


of Proven Merit for Central Stations 


Just at this time, house-sweeping is being given serious 
thought. Get into the housewife’s good graces—every one 
on your circuit—with the Perfex Suction Cleaner. Makes 
house-sweeping drudgery a thing of the past. Cleans thor- 
oughly, quickly and takes the dirt out minus flying dust. Mo- 
tor can be used for washing, etc. The Perfex is fully guar- 
anteed both to you and to your customers. The Perfex will 
not injure the finest fabric, Get “Cleaning Clean,’ a new 
booklet—you’ll like the reading. » 


PERFEX CLEANER COMPANY 


Gazette Bldg., - WAUKEGAN, ILL. 
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Ives Toys Ives Toys 


Our plans are all completed for a big Remember, please, that this is no new 
or doubtful article which we are trying 
to force into popularity by “big stick” 
methods. The Ives Miniature Railways 
are already among the best sellers in 
practically every {department and toy 


store throughout the country. 


Electric Train Sets. 


advertising campaign that will make the 
Ives Trains loom up large during the 
Christmas season. It will create hun- 
dreds of additional sales for your store— 
if you will “jump on the train” with us. 


Mechanical Train Sets. 


Motors. Transformers. 


DEALERS: ig kris wan'vou wae YOU WANT IT NOW, 


Tracks, Bridges. Stations. 


XMAS TREE DECORATIVE 
OUTFITS. 


FOR CURRENT AND BATTERY USE. 


FLASHLIGHTS—Long life “Wotan” Batteries. 
Tungsten and Carbon Miniature and Candelabra Lamps 
Fruit, Flower and Figure Lamps. 

Electrical Miniature Railroads, Motors, Working Models and Toys 
Electrical Decorative Flowers and?P! ants. 


ORDER NOW TO INSURE TIMELY DELIVERY. 


_ Alfred Wolff & Co., 


THE HOME OF ELECTRICAL TOYS AND NOVELTIES. 


West Randolph St., £29-31 Park Place, 
car CHICAGO, ILL. NEW YORK CITY. 
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ELECTRIC MOTORS--DEALERS ONLY 
GET THE CATALOG--Factory Prices 


A. C. & D. C. MOTORS & GENERATORS 


Star Dynamo Co., Cor. Main and Madisoa Sts. 
Jefferson City, Mo. 
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A 0 Volt Fan For S 


Since the last issue -over seventy 
of the largest and best dealers in 
the U. S, have bought this fan in 
large lots, after testing sample. 
So would you if you had seen one, 

and you can’t lose for the sample { 
is returnable. Y 


You can buy a larger fan or a 
higher priced fan, but you abso- 
lutely cannot get a better one. 
Your profit is generous and the 
Act quick. Say whether A. C. 


arleton. 
ompany 


BOSTON 


fan Season is imminent. 


172 SUMMER STREET, 


NATIONAL ELECTRICAL SUPPLY CO. 


ELECTRICAL SUPPLIES 


WASHINGTON, D. C. 


ESTABLISHED 1880 


Better equipped than any other concern to handle Southern business. No more 
complete stock anywhere and at the GATEWAY TO THE SOUTH. 


‘<The Electrical Magazine for Everybody’’ 


The Brightest and Most Interesting Electrical Magazine 
Published, with New Departments on ‘‘Aeronautics”’ 
and ‘*With the Inventor.’’ 


containing articles written in a ‘pop- 
A Standard Monthly ular style to interest and be unter, 
stood by everybody. Special features include a monthly illustrated section 
from Paris and Berlin, on the latest electrical apparatus and notes abroad. 


® is profusely illustrated with photographs _and 
The Magazine diagrams with a department devoted to ‘‘With 
the Inventor.” The ‘‘Aeronautic Department” contains many items of in- 
terest on the construction of models and gliders. The ‘‘Experimental De- 
partment‘’ incorporates the idea of numberless young men, who set forth 
interesting experiments they have performed and describe the construction 
of various instruments and apparatus. 


G if you want to keep up to date on 
The Magazine to Read Wireless and progress in electricity. 
AGCEPT NOW this unusual offer and mail coupon TO-DAY, Add 16c. for mailing 
and packing razor. 


MODERN ELECTRICS, 258 Fulton Street, New York. N. Y. 
Enclosed find $1.16 (cash, stamps or M. O.) for which send me | 

prepaid one Standard Randall Safety Razor on terms described in this 

advertisement and Modern Electrics for one year to the address below. 


Name ies an eer nena eee SORA a ee Be et dy Se Naa, Sk 


Street 


City and State 


Note—For New York City or Canada add 25c.; Foreign, add 50c. 


AN | 
UNUSUAL 
OFFER 


This RANDALL 
Safety Razor 


Which retails regularly at $1.00 and consisting of— 


The Randall Razer Frame Which is made of brass, 
nickel - plated, | 


i heavily 
ready for qui¢k blade adjustment and is so angled that the 
shave is madé quick, easy, clean and smooth. The frame is ad- 


mirably adapted to shave those contours and portions of the: 


face which are difficult to reach with ordinary razors. 
The Blades, of which TWELVE are supplied free with 


each set, represents the highest perfection 
in the manufacturing art, being made of the highest tempered — 


steel, skillfully ground and honed to the keenest edge. The 


success of the RANDALL RAZOR lies for the greater part in- 


the superiority of the blades employed. 


is almost identical to those supplied 


e e 
The Containing Case with the standard safety razors sold 
at higher prices. It is of chase leather. with a special fastening device to 
lock it, and is lined with a rich plush, 
above enumerated, has creat- 


e e e 
The Entire Combination 27°0; 2 to-day recognized 
as the simplest, most useful and practicai safety razor yet devised irrespec- 
tive of price, and i 
does not give satisfaction in every respect, your money will be refunded 
without a word, 


This Razor Given Absolutely FREE with One 
Year’s Subscription to 


MODERN ELECTRICS, 
10 cents per Copy $1.00 per Year. 


DrEcEMBER, 1911. 


is sold with the IRON CLAD GUARANTEE that, if it~ 


¥ 
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4; TRANSFORMERS 

bt F TIME SWITCHES 
THERMO FLASHERS 


Searchlights Bell iners 


Clock removable from 
here to wind and set. 


Supports 
allow 
space pant of switch 
for wire 


Switch set by movement 
of lever to this position. 


Iron Cover removable 


Switch may be manuall for wire connections. 


y 
gr -ated by this button habeandcat 
time switch mechanism. 


ON E-DAY TIME SWITCH 


‘TYPE ‘‘A’! 
Send for Catalogues and Trade Discount 


Campbell Electric Co., Lynn, Mass. 


DUNCAN 
TRANSFORMERS 


we are not selling the best transformer in 
the world for nothing, neither are we guarantee- 
ing it for a thousand years. Only those without 
sense, without honor and without capital can afford 
to do such things. 

The Duncan Transformer is recognized by 
nearly 1400 users, also by the Government, as be- 
ing capable of complying with every possible 
up-to-date requirement, no matter how exacting. 
Our transformers are built in a scientific way, and 
impregnated, and are not thrown together in a 
haphazard manner, then soaked in cheap crude oil 
as the only insulation. It is for this reason that we 
have to charge a fair price, but the purchaser is 
always protected by the high quality. 


FULL LINE CARRIED IN STOCK BY 
PIEDMONT ELECTRIC COMPANY, 
SHEVILLE, N. C. 


- DUNCAN ELECTRIC MFC. CO., LaFayette, Ind. 
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Do your COMMUTATORS run HOT? 


Do you have DESTRUCTIVE SPARKING? 
Are your BRUSHES wearing GROOVES? 


Are your Machines NOISY? 


ELIMINATE ALL these troubles and 


PROLONG the LIFE of Machines by 
equipping them with 


REACTION 
BRUSH HOLDERS 


We refer to our many CUSTOMERS for 
whom we have SAVED THOUSANDS 
of DOLLARS. 


Let us equip a Generator or Motor for you. Make 


its final acceptance subject to your entire approval 


after any reasonable period of operation. 


THE 


Baylis Company 


65 Nelson Street, 
BLOOMFIELD, - N. J. 


88 


This Is the 


Thordarson 
Toy Transformer 


Rather a business-like affair, don’t you think? It is 
a little brother to larger transformers. Conforms 
to the same standard of workmanship in every res- 
pect and does perecisely the same work ona much 
smaller scale. Fine for operating bells, buzzers, 
electricaltoys and the like. Exceedingly attractive 
and practically indestructible. Made the Thor- 
darson way—the best way. 


No. 2A. 


Siyle Watts Price 
No. 1 60 $ 8.00 
No. 1A 60 $ 5.00 
No 2 120 $10.00 
No. 2A 120 $ 7.00 


In addition to long connecting cord, Style No.1 
is equipped with 3, and Style No. 2 with 5 flex- 
ible plug contact cords. No. 1A and No. 2A are 
each equipped with long connecting cord, and have 
binding posts only. 


Write today for particulars 


Thordarson Electric Mfg. Co. 


219 So. Jefferson St., CHICAGO, ILL. 


Does away with batteries. Attached by any one to lighting circuit. Operates 
buzzers, alarms, toys, bells, medical coils, etc., at a cost of 


ABOUT ONE CENT A YEAR 


LIST PRICE $2.75 
REPPELL ELECTRIC COMPANY, 7 West 31st Street, KANSAS CITY, MISSOURI 


OAK INSULATOR PINS & BRACKETS 


MANUFACTURED BY 


B. F. STEVENS STAVE COMPANY 
MARTINSVILLE, VA. 


Marshall’s Electrical Condensers 


FOR TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, 
X-RAY, EXPERIMENTAL AND WIRELESS SYSTEMS. 


Sending Condensers for Wireless made to stand any volt- 
age required. 

Standard Condensers a specialty. These Condensers are 
used in all Telegraph offices in America where Standard and 
ordinary Condensers are required. z 


CONDENSERS AND ARTIFICIAL LINES for Sub- 
marine Cables and Land Lines. Send for Catalogue. 


References: O. STRUBEL, Esq., Engineer Mex: Tel. Co., N. Y. 
J. G. MURRAY, Esq., Electrician C. & S. A. Tel. Co., N. Y. 
a la 


Address: WM. MARSHALL, 709 Lexington Avenue, near 57th Street, 
NEW YORK. 
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Just Press a Button! 


MONITOR 


Automatic Controllers 


" 


You can use untrained la- 
bor and get skilled results, 
because the knowledge, exper- 
ience, skill and discretion are 
all in the controller. 


No Sliding Contacts 


No Arcing 


Positive Action 


Send for Catalog 


Orders for Sample Con- 
trollers solicited, giving privi- 
lege of return after thirty 
days if not satisfactory. 


Bulletin No. 24.---Automatic Starter 
for Remote control of Direct Current 
Motors, Driving Machine Tools, etc. 
Has powerful Magnetic Switch, Mag- 
netic Blow-out, and is adapted to the 
most exacting requirements. 


MONITOR CONTROLLER CO. 
No. 106 Gay St., BALTIMORE, MD. 


Make Your Xmas Toy Operation 
and Tree Illumination Safe 


and devoid of bother and limitations attendant upon battery 
operation—Advocate the use of current from lighting circuit 
fed through a 


Rollinson Toy Transformer 


made for various voltage combinations from 3 to 26 volts. ~ 
Prices $5.00 to $12.00 ready for use. No moving parts or 
parts lable to disarrangement. 


MOHAWH ELECTRIC COMPANY, 
G5 Shipmen St., Newark, N. J. 
Distributors: 

Boston: Electric Sales Co,, Toronto: E. A. Greene & Co., 

176 Federal St. 89 Church St, 
Chicago: C, A. Robinson, 227 West Van Buren St. 
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PROPERLY CONTROLLED 


atone 


Motors will give greater efficiency and will cause no loss of 


time and expense through burnouts. 
f 


» ¢ 


THERE IS AN 


INDEPENDENT 
CONTROLLER 


made to meet your condi- 


INDEPENDENT 


STARTERS and 
CONTROLLERS 


are made to meet the most 


tions inthe best possible way. 


exacting conditions in a prac- Let us know your controll- 


tical and efficient manner. ing problems. 


You may save your- 


They are built tolast 


and to give satisfact- self a lot of vexation 


ion. Our theory is that and needless expense 


and time if you ins- 
tall INDEPENDENT 
controlling devices 
at the first. 


there is neither satis- 


faction nor increased 


patronage in “come 


backs”. 


~ 


Compound Speed Regulator 


WRITE FOR DESCRIPTIVE BULLETIN 


INDEPENDENT ELECTRIC MFG. COMPANY, 


CINCINNATI OFFICE: MILWAUKEE, WIS. | ST. LOUIS OFFICE: 
25 East Sixth St. CHICAGO BRANCH OFFICE: 120-122 N. 2nd St. 
COLUMBUS OFFICE: 542 S. Dearborn St. INDIANAPOLIS OFFICE: 


197-199 N. Front St. Phone, Harrison 1763. 33-35-37 W. Chesapeake St. 
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BELL HIGH EFFICIENCY 
SINGLE PHASE MOTORS 


““MEET ALL REQUIREMENTS. 

- Ask for Our Bulletin No. 138, 
BELL ELECTRIC MOTOR CO. 
“LICENSED” 

30 Church St., New Yorhg ity. 
Factory, Garwood, N. J. 


TS 
Moe FCW 10 SECURE |] 
New Eusiness From 
High Tension Lines 
At a Profit 


It is the Subject of our New Catalogue 
It is Yours for the Asking 


Prompt Shipment © i - DELTA-STAR ELECTRIC CO. 
Right Prices 617-631 Jacksoen* Blvd. CHICAGO 


“Rickmondize Your Flent!’’ 


“A Gccd Metcr Is rcre To Be | 


Desired Than Créat Riches’? 
You can have koth, kcwever Ly the irstelleticn of _ 


RICHMOND FCLYFEASE MOTCRS 


2 and 3 Phases . P -~ 4Ao 100 H. P. 
They eliminate power waste, cut down Precuctive ccsis exe yut your 
plant on a paying basis! 


Squirrel Cage and Wound Rotor Types 
Constant or Variable Speed 
Write for copy Bulletin 14SE an “vet 
wise’’ to these profit producers! 
Oliver Electric & Machine Works, Birming- 
ham, Ala. Southern Representatives 


Richmond Electric Company 
RICHMOND, VA. 


If you want your Power Customers to be Boosters for your Service then 
ee a ats Ase aad athe Det a BRET GANT SIA 


sell or recommend that they purchase a 


SINGLE PHASE MOTOR 


PE F 4 L ES S T 4 A i S Es a R it E RS Because they are self-starting under full load, automatic in 


operation, develop a heavy starting torque, efficient, exception- 
Manufactured by ally quiet in operation, require a minimum amount of attention 
and give constant uninterrupted service. 


THE ENTERPRISE ELECTRIC CO. MARUFACTORED BY 
WARREN, OHIO |> Century Electric Co. 


New York apes 4 aa pee re Vb 
p udson Termina) 9th an ive Sts. 
“Transformers of all Kinds for all Purposes” 30 Church St.” St Lonlamies 
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CUTLER-HAMM 


No, 7151 Switch 
for sheet metal canopy 


No. 7152 Switch 
has long stem for 
cast metal canopy 


No, 7155 Switch 
has long stem threaded 
to receive standard 
bottom knob of 

fixture 


Copper plated steel 
yoke for mounting No. 
7155 switch in bottom 

shell of fixture 


No, 7000 Single-pole 
porcelain pendent 


New C-H Canopy 


Switches 
Reduce Wiring Expense 


Porcelain body has been replaced by a waterproof and fire- 
proof insulating material 


The long stem and threaded knob of the new 7155 
canopy switch adapts it for use in the bottom shell of a 
ceiling fixture, 

The appearance of the fixture is not changed, The bot- 
tom knob of the fixture is simply screwed to the threaded 
stem of the switch as shown in the phantom view. The 
operation is easy and covenient. 

Wiring to a wall switch is eliminated and the time and 
cost of installation reduced. Contractors will find these 
switches of assistance in getting contracts for wiring small 
residences, stores, etc., where the installation cost must be 
kept down to a minimum figure. 


Better Than Key Socket Operation 
for Wall Brackets 


Even where key sockets are used the C-H Canopy 
switch is of value; especially where tungsten lamps are used. 

The switch is inconspicuous and operates the lamp or 
lamps of the bracket without jar. The rating is 3 A, 125 
v;1A., 250 Vv. 

Where the design of the fixture or shade requires the use 
of a keyless socket, this switch saves wiring to a wall 
switch. The exposed portion of the switch and the push- 
and-pull bar are made of brass to match the fixture. 

We have just printed a 16-page pamphlet containing full 
descriptions and many illustrations of these switches. 
Send us your address and we will mail you a copy. 


Cutler-Hammer Pendent Switches were the first to be 
Operated by a Straight Horizontal Push 


The only right way to operate pendents. 

Taking hold of a Cutler-Hammer pendent switch the 
thumb naturally is in a position to easily operate the push 
bar. 

The action is snappy and positive. The contact cannot 
be half made,—there is no half-way position. 

The same simple mechanism that marked the most radi- 
cal step in switch construction is used in all Cutler-Ham- 
mer switches. Improvements have been made which make 
this mechanism better than ever. 

Copies of our new switch literature sent on request. 


THE CUTLER-HAMMER MFG. CO. 


NEW YORK: Hudson Terminal 50 ‘Church Street CHICAGO: Peoples Gas Bldg. 


No, 7155 Canopy Switch in bottom shell 
of ceiling fixture 


Applications of C-H Canopy Switches 


No, 7151 Canopy Switch in wall bracket. 


MILWAUKEE 


PITTSBURG: Farmers’ Bank Building 


BOSTON: 176, Federal Street PHILADELPHIA: 1201 Chestnut Street CLEVELAND: Schofield Building 


PACIFIC COAST AGENTS: ‘Otis & Squires, 579 Howard St., 


SAN FRANCISCO, 229 Sherlock Building; PORTLAND, ORE. 


and W.B. Palmer, 416 E. 3rd St., LOS ANGELES. 
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A FEW SPECIAL BARGAINS. ADVISE YOUR REQUIREMENTS. 


1—400 K. W. (see cut) 60 cyc. 2 or 3 ph. 2300 Volt Revolving field Alternator with Tan- 
dem Compound H. D. Corliss Engine. 

1—2000 K. W. 60 cy. 3 ph. 2300 Volt R. F. Type Alternator D. C. to Allis Cross Com- 
pound Extreme Heavy Duty Corliss. 

1—New 200 K. W. 60 cy. 3 ph. 2300 Volt Alternator for direct connection or water wheel 
shaft at 225 R. P. M. 

1—18x30x24 H. D. Russell Right Hand Engine 150 Ibs. 

1—350 H. P. McIntosh and Seymour H. D. Tandem Compound. 

1—18x42 Bates Semi-H. D. L. H. 120 R. P. M. 


Boilers: Tubular and Water Tube; Engines: Belted and Direct Connected; Gen- © 
erators: Motors: Send for Catalogue. 


YOU CAN SAVE 50% ON FIRST-CLASS APPARATUS. 


ARE YOU INFORMED 


as to the progress made in governing Hydro-Elec. Plants? We 
have for years been solving the most difficult problems and to- 
day are governing many million horse-power of water wheels. 
Let us demonstrate our ability to solve YOUR PROBLEMS. 


Write for some of our interesting printed matter. 


THE LOMBARD GOVERNOR CO. 


ASHLAND, MASS. 


N 14 Governor, i 


60,000 ft. Ib. capacity. 504 Candler Building ATLANTA, GA. 


=| 


Repairing Rebuilding 


Coils for all makes of Machines 


No. 1 W. Duncan Ave. 
Dynamos Motors 
) 
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he 


More/, 


Power‘ 


Has the load on your pow- 
er plant increased so that now “&& 
you ought to have additional gener- 
ator capacity? Perhaps you don’t want to invest much in 
new equipment just now. 


You Can Save a Lot of Money 
On This Alternator 


The price is low—not that we have slighted material or 
workmanship—but because of the reduced number of poles 
and the resultant speed which permits the use of minimum 
material for the given output. 

That’s how you save on the original cost, but that’s only 
one point. 

~ Another is its flexibility which allows you to handle mo- 
tors, series arcs and incandescents from it all at the same. 
time. 

There are many other points explained in our Bulletin 
1104, and it will pay you to send for a copy. It’s free. 


FORT WAYNE ELECTRIC WORKS 


Of General Electric Company 


1621 Broadway, Fort Wayne, Indiana. 


BRANCH: OFFICES IN MOST LARGE CITIES Al4 
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THE LARGEST and BEST EQUIPPED 
ARMATURE WORKS 


IN THE SOUTH 


What We Do 


Repair any kind of Electrical Apparatus, 
Rewind or repair armatures and field coils, 
Refill commutators, 

Rebuild and make as good as new, dynamos or 
motors that have gone through fire, 

Design special Electrical Machinery, 

Install city and isolated electric plants, 

Sell second-hand dynamos and motors, 


Guarantee all undertakings. 


The Oliver Electric & Machine Company 


ELECTRICAL AND MECHANICAL ENGINEERS 
BIRMINGHAM, ALA. 


SAMUEL W. OLIVER, Prest. ARTHUR P. STEPHENS, Sec’y. 


DeceMBER, 1911. SOUTHERN ELECTRICIAN 


MOTORS --- GENERATORS--- TRANSFORMERS 


INDUCTION MOTORS 


Long Life Bearings Extra Strong Starting Torque 


High Power Factor Unusually Heavy Insulation 


Great Overload Capacity 


ARES ROT ES TT NE TE TS 


Conservative Rating 


The manufacturers of in- 
duction motors may -be 


divided into two. schools: 


Those who prefer the ‘open 
slot” construction and hose 
who build under the 
‘closed slot”’ principle. Each 
of these contends — that 
their extreme is better than 


the other. The “open slot” 


f 


Convenience of Repairs 


Efficient Ventilation 


In the C-W motor the 
slots are first made open, 
allowing plenty of space for 
the inserting of heavily- 
insulated formwound coils, 
and are then closed by 
magnetic wedges which 
give all the electrical ad- 
vantages of ‘closed slot” 
construction. The cut 
shows how the 
wedge ‘Hy”’ 
distributing area Of the 
tooth and allows the flux to 


magnetic 
increases the 


path than 
is the case ‘where the - wood- 


advocates sacrifice electrical travel a shorter 
qualities to mechanical con- 
; wedge ‘‘P”’ is used. 
venience. ‘‘The closed slot’’ 


For a futher discussion 


adherents gain the highest ‘ 
of this subject and other 


el ectrica, ad Mammece but interesting advantages of 


these motors write for 


induction motor booklet “EK” 


have a motor which is very 


inconvenient mechanically. 


CROCKER-WHEELER CO. 


DETROIT, 
SYRACUSE. 


DENVER, 
SAN FRANCISCO, 


CLEVELAND, 
PITTSBURG, 


AMPERE, N. J., 
NEWARK, 


BOSTON, CHICAGO, 
NEW HAVEN, PHILADELPHIA, 


BIRMINGHAM, ALA:—Brown-Marx Bldg. 


LOCAL ADDRESSES AT:—Baltimore, Rquitable Bldg.; Washington, D. C., 518 Tenth St., N. W.; Charlotte, American Bldg. ; 
Huntington, W. Va., Robson-Prichard Bldg. 


Local Selling Representative: Tel. Electric Co., Houston Texas. 
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Jet and 
Surface 


cylinders. 
SEND FOR 


Y, N 


Y 


Ye 
Pr ‘illite, * ‘ 


CONTINUOUS JOINT WEBER JOINT 


The Rail Joint Company 


GENERAL OFFICES: 


185 Madison Ave., New York City 


Makers of Base Supported Rail Joints for Standard and Special 
Rail Sections, also Girder, Step or Compromise, Frog and Switch, and 
Insulating Rail Joints, protected by Patents. 


HERE IS A HOT POINT 


One on the iron and the other in the fact that the 


Waage Electric Soldering Iron 


Is the Most Efficient and Reasonable in Price. 
HERE IS THE 


ri ae 


and here are some more hot points 
- Simple in construction. 5. Steady in heat. 
- Strong and Reliable. 6. Smallest Iron Made. 
Allows no loss of heat. 7. Heats up in shortest time. 
- The heat is on the tip. 8. Low maintenance cost. 
. Can be furnished with stationary or detachable copper tip 
for use where the renewal of the tip is frequent. 


THESE ARE ONLY A FEW OF THE REASONS WHY YOU SHOULD 
BUY THE WAAGE IRON. WRITE US FOR FURTHER INFORMATION 


WAAGE ELECTRIC COMPANY, * W, MADISON ST. 


ELECTRICIAN. 


Complete Electric 
Lighting Plants 


$275 and upwards 


Rochester Electric Motor Co. 
Rochester, N. Y. 


Agents Wanted Write for discounts 


DEAN BROS. STEAM PUMP WORKS 
INDIANAPOLIS, 


IND. 


(NOT IN THE PUMP TRUST) 


Electric Pumping Machinery, Boiler Feeders, 
Water Supply Pumps, etc. 


Condensers 


HYDRAULIC PRESSURE 
PUMPS, with unbreakable 


CATALOGUES. DUPLEX ELECTRIC PLUNGER PUMP. 


Rolled 
from 
Best Quality 

Steel 


WOLHAUPTER JOIN T 


Catalog at Agencies 


Baltimore, Md. Pittsburg, Pa. ¢ 
Boston, Mass. Portland, Oregon. ( 
Chicago, Ill. St. Louis, Mo. : 
Denver, Colo. Troy, N. Y. 


Y 4 
CONTINUOUS GIRDER. 


London, E. C., Eng. Montreal, Can. 


Highest Awards: Paris, 1900; 
Baftalo, 1901; St. Louis, 1904. 


That Last Longest 


By careful selection of 
material, by careful de- 
sign and careful con- 
struction we have suc-. 
ceeded in making 


PEN-DAR STEEL 
LOCKERS 


Practically indestructi- 
ble. By equipping a 
thoroughly up-to-date 
shop with modern labor- 
Saving machinery we 
have managed to keep 
down to a reasonable 
figure. 

May we go into de- 
tails. 


Edward Darby & Sons 
Company, Inc. 


257 Arch Street, 
Philadelphia, Pa. 
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1000 K. W. Synchronous Motor Generator Set, 11000 Volts A. C.—250 Volts D. C. 


Motor Generator Sets 
i eaitrom 1K. W. to 5000: K. We 


Allis-Chalmers Motor Generator Sets are made 
for all purposes requiring the transformation of 
electrical energy, including apparatus for boost- 
er sets, frequency changers, balancing sets, 
battery charging equipments and electrolytic 
service. 


All Allis-Chalmers Motor Generators Are Made Self-Starting 
Let Us Furnish You With Details of Their 


Construction. 
AliisChalmers Co. | Steam Turbines 
e / Gas Engines 
is a specialist in Allis-Chalmers C ompany | Hydraulic Turbines 
Percichin F | Steam Engines 
cee General Offices, Milwaukee, Wis. and Electrical 
complete ' Machinery of all 
Offices in ail principal cities | kinds are made by 
Power Plant - | Allis-Chalmers Co. 
Equipment 
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| Bring Christmas Shoppers To Your Doors 


=]ET your share of the great holiday business 
that is coming to every central station 
and dealer with suitable Christmas 
goods. 


Get it by displaying Westinghouse Electrical 
Household Devices---there is nothing more attract- 
ive for Christmas gifts; so handsome in appearance; 
| sO convenient in use; and so economical in 
| operation. 


Our Christmas selling campaign for central stations 
and dealers will bring the shoppers to your doors. 
Write at once to our nearest sales office for details. 


Atlanta,Ga. "3 Charleston, 1 veae Detroit, Mich. Memphis, Tenn. Pittsburgh, Pa. Seattle, Wash. 


Baltimore, Md. Charlotte, N. Indianapolis, Ind. Milwaukee, Wis. Portland, Oregon Spokane, Wash. 
Birmingham, Ala, Chicago, ee Joplin, Mo. Minneapolis, Minn. Richmond, Va. Syracuse, N. Y. 
luefield, W. Va. Cincinnati, Ohio. Kansas City, Mo. New Oren La. Rochester, N. Y. Tacoma, Wash. 
Boston, Mass. Cleveland, Ohio Knoxville, Tenn, New York, N. Y. St. Louis, Mo. Toledo, Ohio ' 
Buffalo, N. Ye Columbus, Ohio Louisville, Ky. ‘ Omaha, Neb. Salt Lake City, Utah Washington, D.C. 
utte, Mont. Denver, Colo. _ Los Angeles, Cal. Philadelphia, Pa. San Francisco, Cal. Wilkes-Barre, Pa. 


° “ 55 an ° ’ d., ’ On . 5 yp 
Mexico: Compania Ingeniera, Importadora y Contratista, S. A. (Successors to G. & O. Braniff & Company), City of Mexico. \ 
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